F/6  16/1 


AD-AQ95  S04 
UNCLASSIFIED 


HENNINGSON  DURHAM  AND  RICHARDSON  SANTA  BARBARA  CA 
M-X  ENVIRONMENTAL  TECHNICAL  REPORT,  CONSTRUCTION. (U) 

DEC  BO  F04704-78-C-0029 

M-X-ETR-31  AFSC-TR-B1-46  NL 


ADA095804 


•  5 

JO 

i  2 


it  ' 


AFSC-TR-81-46 


sssay  *•- 
#*1 


II  ^  j 


3 


M-X 

ENVIRONMENTAL 
TECHNICAL  REPORT 


ETR  31 
CONSTRUCTION 

DTIC 

U^ELECTEj 

WAR  3  1981 


LI’-Ti  U  *T  Si7.-;s:nLNT  i\ 

Appi.-V’ d  f.;r  pul  lie  relfiase; 
Oi.Htnbu:  a  Unlimited 


D 


81  '6 


uu 


i  i  /  i 


Unclassified 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  (’IWun  D»l«  Entered; 

f  7?  REPORT  DOCUMENTATION  PAGE 


«•  REPORT  NUMBER 

AFScVrR"  8 1-4  6  ] 

4.  TITLE  ^nd  SubtitlfJ 


2.  GOVT  ACCESSION  NO. 

fa/ 


l  M-X  Environmental  Technical  Report 
1  Construction 


17.  AUTHORfs) 


W  h-x-w- 


9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 

Henningson ,  Durham  and  Richardson 
Santa  Barhara  CA  93010 


11.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Ballistic  Missile  Office 
Norton  AFB  CA 


1«.  MONITORING  AGENCY  NAME  4  ADDRESSf/l  dille rent  Irom  Controlling  Ollict) 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 
3.  RECIPIENT’S  CATALOG  NUMBER 


5.  TYPE  OF  REPORT  4  PERIOD  COVERED 


j  Final 


6.  PERFORMING  ORG.  REPORT  NUMBER 

MX  ETR  31 


F04704-78-C-0029 


to.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  &  WORK  UNIT  NUMBERS 


64312F 


— n 


227 _ 

is.  SECURITY  CLASS,  (ol  thin  report) 

Unclassified 


is*.  DECLASSIFICATION/ DOWNGRADING 
SCHEDULE 


I  16.  DISTRIBUTION  STATEMENT  (of  this  Report) 


Unclassified/Unlimited 


17.  DISTRIBUTION  STATEMENT  (of  the  abstract  entered  In  Block  20,  if  different  from  Report) 


18.  supplementary  NOTES 


|  19.  KEY  WORDS  (Continue  on  reverse  side  it  necessary  and  identify  by  block  number ) 


MX 

Siting  Analysis 
Environmental  Report 


Construction 


28.  I  ABSTRACT  (Continue  on  reverse  side  if  necessary  and  identity  by  block  numbeO 

^This  report  identifies  the  enviommental  effects  caused  directly  fcy  construc¬ 
tion  of  the  system.  The  resultant  indirect  environmental  iirpacts  are  described 
within  the  DEIS  and  detailed  within  other  ETRs.  Major  effects  due  to  construc¬ 
tion  of  the  system  identified  within  this  rqport  are  the  requirements  for  land, 
water,  materials  and  personnel  as  well  as  the  locations,  the  timing  and  the 
magnitude  of  each  of  these  resource  requirements. 


00  ,  ^nRM7,  1473  edition  OF  i  nov  6s  ,s  obsolete  Unclassified 


SECURITY  CLASSIFICATION  6*  THIS  PAGE  (When  Data  Entered) 


M-X  ETR-31 


M-X  ENVIRONMENTAL 
TECHNICAL  REPORT: 
CONSTRUCTION 


Aoocsslon  For 

MTISGRA4I  ~ 
DTIC  TAB 

Unannounced 

Justification. 


X- 


n 

□ 


By - — - 

Distr itut  ion/ 

Availnbtllty  Codes 
lA'/nil  and/or 


DiSt 

ft 


Special 


*wm 


_ ._i _ 


Prepared  for 


United  States  Air  Force 
Ballistic  Missile  Office 
Norton  Air  Force  Base 
California 


DTIC 


FVi 

by 

Vs 

HDR  Sciences 

Santa  Barbara,  California 

22  December  1 980 

<W-K  J) 


1981 


DiSTRimiroN  j;t  \Tr.Mr:rrr  a 

Approved  \.a  p'.  i'lic  release; 
Di.  tnl.ution  Unlimited 


TABLE  OF  CONTENTS 


PAGE 


Introduction  1 

1.0  Overview  and  Summary  3 

2.0  M-X  System  Description  and  Alternatives  5 

2.1  •  Introduction  5 

2.2  Proposed  Action  5 

2.3  Alternatives  1  through  6  9 

2.4  Alternative  7  9 

2.5  Alternative  8  10 

3.0  Description  of  System  Components  15 

3.1  Operating  Base  (OB)  Complexes  15 

3.2  Protective  Shelters  17 

3.3  Road  Systems  17 

3.3.1  Designated  Transportation  Network  (DTN)  17 

3.3.2  Cluster  Roads  17 

3.3.3  Support  Roads  17 

4.0  Construction  Planning  25 

4.1  Sequential  Method  25 

4.2  Concurrent  Method  29 

5.0  Construction  Tasks  29 

5.1  Mobilization  29 

5.1.1  Water  Wells  29 

5.1.2  Aggregate  Sources  29 

5.1.3  Marshalling  Yards  30 

5.1.4  Construction  Camps  30 

5.1.5  Temporary  Power  33 

5.2  Operating  Base  (OB)  Complex  Construction  33 

5.3  Road  Construction  34 

5.4  Protective  Shelter  Construction  36 

5.4.1  Precast  Method  36 

5.4. 1.1  Excavation  39 

5.4. 1.2  Precast  Shelter  Segments  39 

5.4. 1.3  Backfilling  43 


5.4.2  Mechanized  Cast-In-Place  Method 


5.4.2. 1  Excavation 

5.4. 2. 2  Cast -In- Place  Shelter 

5.4.2. 3  Backfilling 

5.4.3  Conventional  Cast-In-Place  Method 

5.4.3. 1  Excavation 

5.4.3.2  Cast-In-Place  Shelter 

5.4. 3.3  Backfilling 

Assembly  and  Checkout  (A&CO) 
Demobilization 


UST  OF  FIGURES 


NO. 

PAGE 

2.2-1 

System  Layout  for  Proposed  Action,  Nevada/Utah  full 
basing 

8 

2.4-1 

System  Layout  for  Alternative  7,  Texas/New  Mexico,  full 
basing 

11 

2.5-1 

System  Layout  for  Portion  of  Alternative  8,  Nevada/Utah 
split  basing 

12 

2.5-2 

System  Layout  for  Portion  of  Alternative  8,  Texas/New 
Mexico  split  basing 

13 

3.0-1 

Schematic  of  M-X  System  Facilities 

16 

3.2-1 

Protective  Shelter  Configuration,  Plan  and  Longitudinal 
Section 

18 

3.2-2 

Protective  Shelter  Configuration,  Cross  Sections 

19 

3.2-3 

Protective  Shelter  Closure 

20 

3.3.1-1 

DTN  Typical  Section 

21 

3.3.2-1 

Cluster  Road  Typical  Section 

22 

3.3.3-1 

Support  Roads  Typical  Section 

24 

4.1-1 

Schematic  of  M-X  Facilities  Development,  Sequential 

26 

4.2-1 

Schematic  of  M-X  Facilities  Development,  Concurrent 

28 

5. 1.2.1 

Aggregate  Manufacturing  Plant 

31 

5. 1.4-1 

Construction  Camp  Facilities 

32 

5.3-1 

M-X  System  Roads  Layout 

35 

5.3-2 

Automated  Road  Builder 

37 

5.4.1-1 

Precast  Concrete  Plant 

38 

5.4.1. 1-1 

Open  Cut  Excavation 

40 

5.4.1. 1-2 

Open  Cut  Excavation  Final  Excavation  Stage 

41 

5.4.1. 1-3 

Contour  Excavation 

42 

5.4. 1.2-1 

Liner/Rebar  Fabrication  Facility 

44 

5.4. 1.2-2 

Spiral  Weld  Pipe  Mill 

45 

iii 


< 


NO. 


5.4. 1.2- 3 

5.4.1. 2- 4 

5.4. 1.2- 5 

5.4.1.2- 6 

5.4. 1.3- 1 

5.4.1. 3- 2 
5.4.2. 1 

5.4.2. 1- 1 

5.4.2. 2- 1 

5.4. 2.2- 2 

5.4.2.2- 3 

5.4. 2. 2- 4 

5.4. 2.2- 5 

5.4.2.3- 1 

5.4.3- 1 
5.4.3. 1-1 

5.4.3. 3- 1 


Pipemobile 

Liftmobile 

Tractor-Trailer  Transporter 
Installing  3umbo 

Backfilling  Protective  Shelter  Trench 

Pneumatic  Backfilling  System 

Mechanized  Cast-in-Place  Concrete  Plant 

Contour  Excavating  Machine 

Steel  Liner/Rebar  Transport  Trailer  Assembly 

Pouring  Protective  Shelter 

Slipform  Assembly 

Form  Vibrator 

Truck  Unloader 

Padfoot  Compactor 

Conventional  Cast-in-Place  Concrete  Plant 

Conventional  Excavation 

Backfilling 


iv 


V.  * .  ■ 


LIST  OF  TABLES 


NO. 

1  Estimates  of  M-X  Construction  Workers 

1.0-1  Construction  Resources  by  Alternative 

2.1- 1  OB  Complex  Locations  and  Components  for  Proposed 

Action  and  alternatives 

2.1- 2  Distribution  of  Protective  Shelters  by  state  and 

county  for  Proposed  Action  (PA)  and  alternatives 


PAGE 

2 

4 

6 

7 


V 


Appendix  1 
Appendix  2 

Appendix  3 

Appendix  4 

Appends  5 

Appendix  6 


T'l 


LIST  OF  APPENDICES 

PAGE 


Construction  Model  67 

Proposed  Action  -  Construction  Layout,  Scheduling 

and  Resources  93 

Alternatives  1  through  6  -  Construction,  Layout, 

Scheduling  and  Resources  127 

Alternative  7  -  Construction  Layout,  Scheduling 

and  Resources  131 

Alternative  8  -  Construction  Layout,  Scheduling 

and  Resources  161 

Army  Corps  of  Engineers  Conceptual  Construction 

Sequencing  199 


vi 


INTRODUCTION 


M-X  deployment  and  related  construction  planning  are  still  in  the  early  stages 
with  many  detailed  decisions  yet  to  be  made  as  outlined  by  the  tiered  decision¬ 
making  process  described  in  Section  1.7.2  of  the  DEIS.  However,  certain  actions 
must  be  taken  on  an  advanced  schedule  to  meet  the  objective  stated  by  Congress  as 
"  .  .  .  the  development  of  the  M-X  missile  together  with  a  new  basing  mode  for  such 
missile  should  proceed  as  to  achieve  Limited  Operational  Capability  (LOC)  for  both 
such  missile  and  such  basing  mode  at  the  earliest  practical  date."  One  of  these 
actions  is  on  an  advanced  schedule  selection  of  a  deployment  area  or  areas. 

Construction  of  the  shelter,  roads,  and  bases  create  significant  direct 
environmental  effects  which  must  be  analyzed  to  determine  the  potential  impacts 
to  the  natural  environment  and  on  the  social  and  economic  fabric  of  the  deployment 
areas. 


Construction  planning  covering  personnel  and  material  resburce  requirements 
specific  in  amount,  time  and  place  were  estimated  as  described  in  this  report  to 
provide  the  information  used  in  the  environmental  analysis  reported  in  the  E1S. 
These  estimates  were  based  on  knowledge  available  at  the  time  when  this  informa¬ 
tion  was  required  for  the  DEIS  schedule.  Since  that  time  more  detailed  plans  have 
been  made  and  new  information  has  been  developed  on  construction  of  M-X  Basing 
Components.  Using  this  information,  new  estimates  have  been  prepared  for  the 
total  number  of  workers  required  to  construct  the  M-X  Basing  Facility  by  the  Air 
Force  and  the  Corps  of  Engineers  who  will  manage  facility  construction. 

In  November  1980,  a  Task  Force  consisting  of  representatives  of  the  Corps  of 
Engineers,  Air  Force  Engineers,  and  Air  Force  Contract  Consultants  was  convened 
by  the  Air  Force  Regional  Civil  Engineer  M-X  at  Norton  AFB  to  seek  agreement  on 
this  estimate  for  numbers  and  staging  of  construction  workers.  The  results  of  this 
work  are  presented  in  Table  1.  The  "Task  Force"  figures  represent  an  essential 
consensus  of  the  three  groups.  There  is  no  estimate  of  peak  workers  as  the  DEIS 
analysis  employs  averages  rather  than  peak  personnel  strength.  This  recent  work 
was  completed  too  late  for  use  in  the  E1S  Analysis  although  its  significance  with 
regard  to  many  aspects  of  the  EIS  is  acknowledged.  (It  should  be  noted  that  all  of 
the  construction  personnel  estimates  are  based  upon  the  assumption  that  each 
worker  will  work  a  standard  40-hour  work  week.  A  mitigation  measure  which  is 
currently  being  studied  is  the  use  of  longer  work  periods  such  as  ten  hour  work  days 
and  six  day  work  weeks.  If  implemented,  this  mitigation  measure  could  significantly 
reduce  the  number  of  construction  workers  required.) 

This  report  presents  the  basis  for  the  "DEIS"  estimates.  They  will  be  updated 
for  use  in  the  FEIS  analysis  by  considering  the  most  current  plans  and  estimates  at 
that  time. 


1.0  OVERVIEW  AND  SUMMARY 


This  report  identifies  the  environmental  effects  caused  directly  by  construc¬ 
tion  of  the  system.  The  resultant  indirect  environmental  impacts  are  described 
within  the  DEIS  and  detailed  within  other  ETRs.  Major  effects  due  to  construction 
of  the  system  identified  within  this  report  are  the  requirements  for  land,  water, 
materials  and  personnel  as  well  as  the  locations,  the  timing  and  the  magnitude  of 
each  of  these  resource  requirements.  The  proposed  and  alternative  systems  are 
described  in  Chapter  2. 

Chapter  3  describes  in  more  detail  each  of  the  individual  components  which 
must  be  constructed.  The  sequencing  of  construction  of  the  various  parts  of  the 
system  is  contained  in  Chapter  4.  Chapter  5  describes  the  method  of  construction 
of  each  of  the  components. 

The  overall  project  effects,  evaluated  in  terms  of  resources  required,  are  very 
similar  for  each  of  the  alternatives.  Table  1.0-1  summarizes  these  effects. 
(Appendices  2  through  5  present  a  layout  schedule  and  breakdown  of  the  project 
effects  into  smaller  geographic  units  for  the  Proposed  Action,  and  each  alternative.) 

The  differences  between  the  systems  in  Nevada/Utah  and  Texas/New  Mexico 
are  due,  primarily  to  differences  in  the  lengths  of  roads  required.  The  ruggedness  of 
terrain  in  the  Nevada/Utah  region  leads  to  a  more  dispersed  system  and  therefore 
longer  roads  than  in  Texas/New  Mexico. 

Because  these  overall  project  effects  are  similar,  it  must  not  be  misinter¬ 
preted  to  mean  that  the  environmental  impacts  are  also  similar.  The  same  project 
effects  acting  in  different  areas  may  cause  far  different  impacts.  The  impacts  are 
discussed  within  the  DEIS. 

The  design  of  the  M-X  system  has  gone  through  an  evolutionary  process  that 
begin  with  a  system  of  underground  tunnels  and  finally  evolved  to  the  current 
design.  Even  this  design  is  not  final  and  will  undoubtedly  be  refined  further. 

The  system,  as  currently  designed,  will  be  composed  of  two  operating  bases, 
200  clusters  with  23  protective  shelters  each,  and  a  system  of  interconnecting  roads. 
The  Proposed  Action  calls  for  placing  the  system  in  the  Great  Basin  area  of  Nevada 
and  Utah. 

The  specific  designs  of  each  of  the  project  components  are  not  yet  completed 
and  will  not  be  for  some  time.  Numerous  studies  are  currently  underway  to  develop 
the  optimum  design  for  each  component  as  well  as  the  schedule  for  construction. 
Moreover,  the  precise  locations  for  each  component  have  not  yet  been  identified. 

This  analysis  is  based  upon  the  preliminary  designs  and  system  layouts 
considered  valid  at  the  time  of  analysis  and  a  representative,  conceptual  schedule. 
These  component  designs  may  be  refined  or  modified  to  some  extent  before  actual 
construction  begins.  They  are  considered  sufficiently  accurate  to  make  an  environ¬ 
mental  analysis  for  deployment  area  selection. 


Table  1.0-1.  Construction  resources  by  alternative. 


ALTERNATIVE 

RESOURCE 

P.A.,  1-6 

7 

8 

Disturbed  Area 
(x  103  acres) 

134-164 

129-158 

136-166 

Water 

(x  103  acre-ft) 

110-134 

75-91 

93-113’ 

Aggregate 

(x  103  cubic  yards) 

49,030-59,926 

46,242-56,518 

47,900-58,544 

Steel 

(x  103  tons) 

376-416 

376-416 

377-417 

Cement 
(x  103  tons) 

1 ,446-1 , 596 

1,446-1,598 

1 ,45 9-1,613 

Asphaltic  Oil 
(x  103  tons) 

461-564 

409-500 

441-539 

POL 

(x  lO4  gallons) 

402-589 

662-810 

563-689 

Electrical  Energy 
(x  10 3  MWH ) 

680-832 

905-1 , 106 

832-1,016 

3173 


'Water  numbers  include  irrigation  for  revegetation  at  shelters  for 
Nevada 'Utah  region.  Without  revegetation,  water  requirements  would 
be  70-100  x  103  acre-ft. 


2.0  M-X  SYSTEM  DESCRIPTION  AND  ALTERNATIVES 


2.1  INTRODUCTION 

The  M-X  system  consists  of  two  operating  base  (OB)  complexes  and  a 
designated  deployment  area  (DDA).  The  makeup  of  the  OB  complexes  and  the  DDA 
are  generally  dependent  upon  the  deployment  option  selected.  There  are  two 
deployment  options  for  the  M-X  system  and  they  are  full  basing  and  split  basing. 

Full  basing  is  the  deployment  of  the  entire  200  missiles  in  200  li..ear  clusters 
(each  cluster  contains  23  protective  shelters  for  a  total  of  4,600  shelters)  in  a  two- 
state  region.  There  are  2  two-state  regions  being  considered:  Nevada/Utah  and 
Texas/New  Mexico.  Split  basing  is  identical  to  full  basing  in  that  the  total  number 
of  missiles,  clusters  and  shelters  are  the  same.  However,  the  deployment  is  in  both 
of  the  two-state  regions,  with  one-half  of  the  missiles  in  each  region. 

The  OB  complexes  are  classified  as  either  a  first  or  a  second  OB  complex.  The 
first  OB  complex  always  has  an  operating  base  (OB),  a  designated  assembly  area 
(DAA),  an  operating  base  test  site  (OBTS),  and  an  airfield.  The  first  OB  complex  is 
connected  to  the  DDA  by  the  designated  transportation  network  (DTN).  The  second 
OB  complex  has  an  OB  and  an  airfield  for  the  full  basing  option,  and  it  is  not 
connected  to  the  DDA.  For  split  basing,  the  second  OB  complex  has  an  OB,  DAA 
and  airfield.  It  is  connected  to  the  DDA  by  the  DTN. 

The  main  components  of  the  DDA  are  the  protective  shelters,  DTN,  cluster 
roads,  cluster  maintenance  facilities  (CMFs),  and  remote  surveillance  sites  (RSSs). 
Also  located  in  the  DDA  are  area  support  centers  (ASCs),  the  total  number  of  which 
is  dependent  upon  whether  the  full  or  split  basing  option  is  selected.  In  some  of  the 
system  alternatives,  an  ASC  may  be  colocated  with  an  OB  complex. 

There  are  nine  system  alternatives  under  consideration.  Table  2.1-1  shows  the 
OB  complex  locations  and  components  for  these  alternatives.  The  distribution  of 
protection  shelters  by  state  and  by  county  for  the  alternatives  is  given  in  Table 
2.1-2. 

A  schedule  for  construction  in  the  DDA  has  been  developed  for  each  of  the 
alternatives.  These  schedules  describe  a  logical  sequence  of  construction  which 
begins  at  a  marshalling  yard  or  OB  complex  for  each  construction  region  and 
progresses  at  a  rate  that  will  allow  the  IOC  and  FOC  deadlines  to  be  met.  The 
schedules  associated  with  each  alternative  were  used  as  input  to  a  construction 
model  to  derive  personnel  and  constuction  resource  requirements  for  construction  in 
the  DDA. 

2.2  PROPOSED  ACTION 

The  Proposed  Action  is  a  full  basing  deployment  in  the  Nevada/Utah  region. 
The  23  protective  shelters  in  each  cluster  are  arranged  in  a  two-thirds  filled 
hexagonal  pattern  and  spaced  a  nominal  5,200  ft.  apart.  The  first  OB  complex  is 
located  near  Coyote  Spring  Valley,  Nevada.  The  second  OB  complex  is  near  Milford, 
Utah.  Figure  2.2-1  shows  the  system  layout  for  the  Proposed  Action. 

The  system  ranges  east-west  f'-om  Tonopah,  Nevada,  to  Delta,  Utah;  and 
north-south  from  approximately  Eureka  to  Caliente,  Nevada.  Other  communites  in 


5 


Table  2.1-1. 


OB  complex  locations  and  components  for 
Proposed  Action  and  alternatives. 


ALTERNATIVE 

FIRST  OB 

COMPLEX 

SECOND  OB 

COMPLEX 

LOCATION 

SYSTEM 

COMPONENTS 

LOCATION 

SYSTEM 

COMPONENTS 

Proposed 

Act  ion 

Coyote 

Spring  Valley, 
Nevada 

OB,  DAA,  OBTS, 
Airfield 

Milford,  Utah 

OB,  Airfield 

1. 

Coyote 

Spring  Valley, 
Nevada 

OB,  DAA,  OBTS, 
Airfield 

Beryl,  Utah 

OB,  Airfield 

2. 

Coyote 

Spring  Valley, 
Nevada 

OB,  DAA,  OBTS, 
Airfield 

Delta,  Utah 

OB,  Airfield 

3. 

Beryl,  Utah 

OB,  DAA,  OBTS, 
Airfield 

OB,  DAA,  OBTS, 

Airfield 

Ely,  Nevada 

OB,  Airfield 

4. 

Beryl,  Utah 

Coyote 

Spring  Valley, 
Nevada 

OB,  Airfield 

5. 

Milford,  Utah 

OB,  DAA,  OBTS, 

Ely,  Nevada 

OB,  Airfield 

6. 

Milford,  Utah 

dkL,ifeA1,J  OBTS, 
Airfield 

Coyote 

Spring  Valley, 
Nevada 

OB,  Airfield 

7. 

Clovis , 

New  Mexico 

OB,  DAA,  OBTS, 
Airfield 

Dalhart ,  Texas 

OB,  Airfield 

8. 

Coyote 

OB,  DAA,  OBTS 

Clovis , 

OB,  DAA, 

Spring  Valley, 
Nevada 

Airfield 

New  Mexico 

Airfield 

No  Action 

— 

— 

— 

- 

3601-2 


> 


Table  2.1-2.  Distribution  of  pro¬ 
tective  shelters  by 
state  and  county  for 
Proposed  Action  (PA) 
and  alternatives. 


STATE/COUNTY 

ALTERNATIVE 

PA,  1-6 

7 

8 

Nevada 

Esmeralda 

138 

— 

— 

Eureka 

323 

— 

— 

Lander 

84 

— 

— 

Lincoln 

953 

— 

920 

Nye 

1,324 

— 

629 

White  Pine 

437 

— 

36 

Subtotal 

3,259 

— 

1,585 

Utah 

■ 

Beaver 

189 

— 

188 

Juab 

314 

— 

17 

Millard 

754 

— 

510 

Tooele 

84 

Subtotal 

1,341 

— 

715 

— 

Region  Total 

4,600 

— 

2,300 

Texas 

Bailey 

— 

126 

14 

Castro 

— 

137 

— 

Cochran 

— 

61 

51 

Dallam 

— 

690 

190 

Deaf  Smith 

— 

574 

242 

Hartley 

354 

250 

Hockley 

- 

16 

14 

Lamb 

42 

9 

Oldham 

74 

41 

Parmer 

— 

246 

1 

Randall 

— 

55 

Sherman 

— 

39 

— 

Swisher 

— 

26 

— 

Subtotal 

— 

2,440 

312 

New  Mexico 


Chaves 

— 

181 

474 

Curry 

— 

196 

43  : 

De  Baca 

— 

137 

115  , 

Guadalupe 

— 

6 

6  : 

Harding 

— 

215 

202  ! 

Lea 

— 

16 

17  1 

Quay 

— 

342 

312 

Roosevelt 

— 

542 

164 

Union 

— 

225 

155  : 

Sub  total 

_ 

2,160 

1.488  : 

Region  Total  —  i.600  '  2 ,  .100 


TOTAL 


4 . 000  4 . 600  |  4 , 600  j 
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the  general  vicinity  of  the  DDA  include  Austin,  Ely,  Pioche,  and  Panaca,  Nevada; 
and  Hinckley  and  Milford,  Utah.  This  system  covers  an  approximate  area  of  12,200 
sq.mi. 

Major  highways  in  the  area  include  Federal  Aid  Primary  Routes  U.S.50,  6,  and 
93.  State  highways  include  8A,  25,  and  38  in  Nevada;  and  121  and  257  in  Utah. 
Although  not  in  the  immediate  area,  Interstate  80  from  Reno,  Nevada  to  Salt  Lake 
City,  Utah;  and  Interstate  15  from  Las  Vegas,  Nevada  to  Salt  Lake  City  provide  an 
important  means  of  access  to  the  region. 

Roughly  paralleling  the  above  Interstate  routes  are  the  Union  Pacific  Railroad 
east-west  mainline  to  San  Francisco,  California  and  another  line  from  Salt  Lake 
City,  Utah  to  Las  Vegas  Nevada  and  Los  Angeles,  California.  Also,  a  spur  line  runs 
south  from  the  east-west  mainline  to  Ely,  Nevada. 

For  the  Proposed  Action,  the  DTN  begins  at  the  first  OB  complex  near  Coyote 
Spring  Valley,  Nevada  and  proceeds  north  to  Dry  Lake  Valley,  where  it  splits  to  the 
east  and  west.  The  eastern  branch  continues  through  Nevada  to  Utah,  where  it 
terminates  in  Sevier  Desert  Valley,  north  of  Delta.  The  western  branch  continues 
to  Railroad  Valley,  where  it  splits  again;  one  portion  continuing  west  to  Big  Smoky 
Valley  and  the  other  going  north  to  Newark  Valley,  both  in  Nevada.  This  northern 
portion  separates  in  Newark  Valley  with  one  branch  proceeding  west  and  terminating 
in  Monitor  Valley  and  the  second  branch  going  east  and  ending  in  Butte  Valley.  The 
total  length  of  DTN  is  approximately  1,460  mi.  About  6,200  mi.  of  cluster  roads 
are  needed. 

2.3  ALTERNATIVES  1  THROUGH  6 

Alternatives  1  through  6  are  similar  to  the  Proposed  Action  in  that  they  are  all 
a  full  basing  deployment  in  the  Nevada/Utah  region  using  the  same  DDA.  They 
vary  in  that  there  are  different  locations  and  combinations  for  the  first  and  second 
OB  complexes.  Figure  2.2-1  also  shows  the  system  layouts  for  Alternatives  1 
through  6. 

Alternatives  1  and  2  are  the  same  as  the  Proposed  Action  in  that  they  have  the 
same  location  for  the  first  OB  complex,  near  Coyote  Spring  Valley,  Nevada. 
However,  they  have  different  sites  for  the  second  OB  complex.  Alternative  1  has 
the  second  OB  complex  near  Beryl,  Utah;  and  Alternative  2,  near  Delta,  Utah. 
Alternatives  3,  4,  5,  and  6  have  the  first  OB  complex  located  in  Utah  with  the 
second  OB  complex  in  Nevada.  A  site  near  Beryl,  Utah  is  the  location  for  the  first 
OB  complex  for  Alternatives  3  and  4,  while  Alternatives  5  and  6  use  a  location  near 
Milford,  Utah.  Alternatives  3  and  5  employ  the  same  second  OB  complex  site,  near 
Ely,  Nevada;  and  Alternatives  4  and  6  also  use  a  common  second  OB  complex 
location,  near  Coyote  Spring  Valley,  Nevada. 

2.%  ALTERNATIVE? 

Alternative  7  is  similar  to  the  Proposed  Action  and  Alternatives  1  through  6  in 
that  it  is  a  full  basing  deployment  in  a  single  two-state  region.  Also,  the  23 
protective  shelters  in  each  cluster  are  arranged  in  a  two-thirds  filled  hexagonal 
pattern  and  spaced  a  nominal  5,200  ft.  apart.  The  two-state  region  used  for 
deployment  for  Alternative  7  is  Texas/New  Mexico.  The  first  OB  complex  is 


located  near  Clovis,  New  Mexico,  the  second  OB  complex  near  Dalhart,  Texas. 
Figure  2.4-1  shows  the  system  layout  for  Alternative  7. 

In  Texas/New  Mexico,  the  full  basing  deployment  area  is  bounded  by  Roswell, 
New  Mexico  on  the  southwest  to  approximately  Dalhart,  Texas  on  the  northeast. 
Other  major  cities  in  the  area  include  Amarillo  and  Lubbock,  Texas.  Counties  in 
Texas  where  the  system  is  proposed  include  Dallam,  Sherman,  Hartley,  Randall, 
Oldham,  Deaf  Smith,  Parmer,  Castro,  Swisher,  Bailey,  Lamb,  Cochran,  and  Hockley. 
New  Mexico  counties  include  Union,  Harding,  Quay,  De  Baca,  Roosevelt,  Curry, 
Chaves,  Guadalupe,  and  Lea.  This  system  has  a  total  approximate  area  of  11,320 
sq.mi. 

Interstate  40,  between  Albuquerque,  New  Mexico  and  Amarillo,  Texas  essen¬ 
tially  bisects  the  system.  Major  Federal  Aid  Primary  Routes  include  U.S.54,  60,  70, 
84,  380,  and  385. 

The  DTN  branches  from  the  first  OB  complex  to  the  DDA  in  two  directions.  A 
northerly  branch  parallels  much  of  the  existing  road  system  and  separates  frequently 
to  access  clusters  in  Texas  and  New  Mexico.  The  southerly  extension  picks  up 
clusters  in  New  Mexico  and  then  turns  east  to  provide  access  to  the  remaining 
clusters  in  Texas. 

The  DTN  is  approximately  1,260  mi.  long.  About  5,940  mi.  of  cluster  roads 
ire  required.  Much  of  the  Texas/New  Mexico  siting  region  contains  section  roads 
at  one  mile  intervals.  Where  they  are  available  they  are  used  as  cluster  roads  to 
minimize  road  construction  and  environmental  impact.  Approximately  1,300  mi.  of 
cluster  roads  will  coexist  with  the  present  road  system.  The  total  road  network  for 
Alternative  7  is  approximately  six  percent  less  than  that  for  the  Proposed  Action. 

2.5  ALTERNATIVES 

Alternative  8  is  a  split  basing  deployment  in  the  Nevada/Utah/Texas/New 
Mexico  region.  As  is  the  case  with  the  Proposed  Action  and  all  the  other 
alternatives,  the  23  protective  shelters  in  each  of  the  200  clusters  are  arranged  in  a 
two-thirds  filled  hexagonal  pattern  and  spaced  a  nominal  5,200  ft.  apart.  One 
hundred  clusters  are  located  in  the  Nevada/Utah  region  with  the  first  OB  complex 
near  Coyote  Spring  Valley,  Nevada.  The  remaining  100  clusters  are  in  the 
T:  xas/Ncw  Mexico  region  with  the  second  OB  complex  near  Clovis,  New  Mexico. 
The  system  layout  for  Alternative  8  is  shown  in  Figures  2.5-1  (Nevada/Utah)  and 
2.5-2  (Texas/New  Mexico). 

The  Nevada/Utah  portion  of  the  system  extends  from  Moapa,  Nevada  on  the 
south,  to  Delta,  Utah  on  the  north.  Other  major  cities  in  the  area  include  Caliente, 
Pioche,  and  Panaca,  Nevada;  and  Beryl,  Milford,  Delta,  and  Hinckley,  Utah.  White 
Pine,  Nye,  arid  Lincoln  counties  in  Nevada;  and  Ouab,  Millard,  and  Beaver  counties  in 
Utah  are  affected  by  this  alternative.  This  portion  of  the  system  covers  an 
approximate  area  of  6,450  sq.mi. 

The  Texas/New  Mexico  portion  extends  from  southern  Chaves  County,  New 
Mexico  to  northern  Dallam  County,  Texas.  Other  affected  counties  include 
Guadalupe,  Harding,  Lea,  Roosevelt,  Union,  Quay,  De  Baca,  and  Curry  counties  in 
New  Mexico;  and  Parmer,  Bailey,  Lamb,  Deaf  Smith,  Hartley,  Oldham,  Cochran,  and 
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Hockley  in  Texas.  Principal  cities  in  the  area  include  Clovis,  New  Mexico  and 
Dalhart,  Texas.  Amarillo  and  Lubbock,  Texas  lie  outside  the  area,  just  to  the  east 
of  the  DDA.  The  Texas/New  Mexico  portion  of  the  system  covers  approximately 
6,240  sq.mi.  for  a  total  of  about  12,690  sq.mi.  required  for  this  alternative. 

Major  Federal  Aid  Primary  highways  include  U.S.  Routes  6,  50,  and  93  in  the 
Nevada/Utah  region;  and  54,  87,  380,  60,  70,  84,  and  385  in  the  Texas/New  Mexico 
region.  Combined  Interstate  40  -  U.S.  Route  66  approximately  bisects  the  DDA  in 
Texas/New  Mexico. 

In  the  Nevada/Utah  portion  of  the  system,  the  DTN  originates  near  Coyote 
Spring  Valley,  Nevada  and  proceeds  north  to  Dry  Lake  Valley,  where  it  branches  to 
the  east  and  west  to  access  the  remaining  clusters.  Essentially,  this  system 
duplicates  a  portion  of  the  deployment  area  shown  for  the  Proposed  Action  with 
approximately  70  clusters  in  Nevada  and  30  in  Utah. 

Similarly,  in  Texas/New  Mexico,  the  DTN  follows  the  same  alignment  used  in 
the  Texas/New  Mexico  full  basing  system  (Alternative  7).  The  DDA  for  Alternative 
8  is  a  portion  of  the  DDA  for  Alternative  7,  with  approximately  35  clusters  located 
in  Texas  and  65  in  New  Mexico. 

A  total  of  1,380  mi.  is  estimated  for  the  DTN.  Cluster  road  construction  will 
total  about  6,070  mi. 
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3.0  DESCRIPTION  OF  SYSTEM  COMPONENTS 


The  construction  of  the  M-X  system  is  a  large  undertaking  encompassing  parts 
of  two  or  four  states  and  requiring  approximately  eight  years  to  complete.  Within 
the  system  various  types  of  facilities  are  needed.  The  major  facilities— two 
operating  base  complexes,  4,600  protective  shelters,  and  a  variable  length  of  road 
comprise  the  main  work  items  for  construction  (see  Figure  3.0-1). 

3.1  OPERATING  BASE  (OB)  COMPLEXES 

The  two  OB  complexes  are  referred  to  as  the  first  and  second  OB  complexes. 
The  major  facilities  in  the  first  OB  complex  include  the  operating  base  (OB),  the 
designated  assembly  area  (DAA),  and  the  operational  base  test  site  (OBTS). 
Regardless  of  the  siting  alternative  selected,  full  or  split  based,  the  first  OB 
complex  will  always  contain  those  major  facilities.  The  second  OB  complex  has  only 
an  OB  when  the  siting  alternative  is  full  based.  When  the  split  based  alternative  is 
selected,  the  second  OB  complex  will  also  include  a  DAA.  In  no  case  is  there  even 
an  OBTS  located  in  the  second  OB  complex. 

The  OB  provides  operational  control,  maintenance,  supply,  rail/air  offloading 
facilities,  and  other  typical  base  support  functions  as  well  as  housing  and  facilities 
for  assigned  personnel  and  families.  The  operations  control  center  (OCC)  will  be 
located  on  the  first  OB  while  the  alternate  OCC  (AOCC)  will  be  located  on  the 
second  OB.  The  OB  technical  support  facilities  consist  of  OCC  and  AOCC, 
telephone  exchange,  electronic  maintenance  labs,  missile  guidance  and  control 
(G&C)  system  facility,  warehouses,  electrical/mechanical  maintenance  facilities, 
and  security  response  force  facility.  In  addition  to  these  technical  facilities,  the  OB 
will  contain  over  100  housing,  administration,  recreational,  and  service  facilities  to 
support  the  full-time  assigned  personnel. 

The  DAA  facilities  are  designed  to  support  missile,  canister,  launch,  and 
transporter  assembly,  to  house  intermediate-level  maintenance,  and  to  provide 
weapon  system  storage.  The  principal  facilities  of  the  DAA  are  the  missile 
assembly  buildings  (MABs),  a  munitions  facility,  and  other  support  areas.  Two  MABs 
are  planned;  one  for  deployment  assembly  and  the  other  for  maintenance.  The 
MABs  consist  of  a  high-bav  assembly  area,  a  low-bay  storage  and  receiving  area,  an 
attached  two-story  support  area  and  an  outside  solid-stage  loading  pad.  The 
munitions  facility  is  a  secure  area  that  stores  and  provides  working  areas  for 
processing  and  assembly  of  the  reentry  system  and  components.  The  support  areas 
are  general  storage,  service,  maintenance,  and  administrative  areas. 

The  OBTS  is  a  system  test  facility  located  in  the  proximity  of  the  DAA.  Its 
purpose  is  to:  support  subsystem  and  system  development  tests,  processing, 
integration,  and  weapon  system  tests  which  require  facilities  located  in  a  geological 
and  climatological  respresentative  area;  support  follow-on  test  and  evaluation 
efforts:  perform  technical  data  validation  and  verification;  perform  human 
factors/maintainability  tests  and  evaluations,  and  support  certain  training  activities. 
The  OBTS  will  consist  of  the  following  facilities:  a  test-support  building  which 
houses  test  unique  equipment;  an  ASC  with  a  CMF  that  will  be  similar  to  the  ones 
deployed  in  the  operational  area  and  physical  security  system  (PSS)  facilities  also 
similar  to  operational;  three  PSs  with  ROSEE  as  similar  to  the  operational  version  as 
is  technically  possible;  cluster  roads;  primary/secondary  access  roads;  RSS;  and  data 
link  between  the  RSS  and  the  PSS  facilities. 


SECOND  OPERATING  BASE  COMPLEX 


3.2  PROTECTIVE  SHELTERS 

Figures  3.2-1  and  3.2-2  show  the  latest  shelter  design.  The  PS  is  a  reinforced 
concrete  tube  171  feet  -  3  inches  long  with  an  inside  diameter  of  14  feet  -  6  inches 
and  a  wall  thickness  of  1  foot  -  9  inches.  The  inside  of  the  tube  has  a  steel  liner  3/8 
inches  thick.  The  closure  is  also  made  of  reinforced  concrete  with  steel  liner. 
Figure  3.2-3  shows  the  closure  in  detail. 

The  two  monitoring  ports  shown  in  plan  in  Figure  3.2-1  are  10  feet  6  inches 
long  in  the  direction  of  the  longitudinal  axis  of  the  shelter.  The  width  of  the  ports  is 
determined  by  projecting  a  90  degree  view  angle  45  degrees  either  side  of  the 
vertical,  perpendicular  to  the  centerline  of  the  tube. 

The  PS  is  buried  under  5  feet  of  earth.  This  earthen  berm  is  retained  by  a 
sheet  piling  headwall  at  the  closure  end  of  the  PS. 

3.3  ROAD  SYSTEMS 

The  three  types  of  roads  that  support  the  M-X  system  are  the  designated 
transportation  network  (DTN),  the  cluster  roads,  and  the  support  roads. 

DESIGNATED  TRANSPORTATION  NETWORK  (DTN)  (3.3.1) 

The  DTN  serves  to  connect  the  OB  complex  to  the  DDA  for  the  primary 
purpose  of  allowing  transportation  of  the  missile/canisters  via  the  road  special 
transport  vehicle  (RSTV)  to  the  clusters.  The  DTN  stops  at  the  cluster  side  of  the 
barrier,  specifically  at  the  stock  fence  line. 

As  presently  designed,  the  DTN  is  a  24-foot  wide  road  with  5-foot  shoulders  on 
either  side.  It  has  a  6-inch  asphalt  surface  on  a  10-inch  aggregate  base.  Figure 
3.3. 1-1  is  a  typical  section  for  the  DTN.  The  DTN  has  a  maximum  profile  grade  of  7 
percent  and  a  minimum  horizontal  radius  of  curvature  of  500  feet. 

CLUSTER  ROADS  (3.3.2) 

The  cluster  road  joins  the  DTN  at  the  barrier  and  connects  the  DTN  to  the 
cluster.  The  cluster  roads  allow  the  RSTV  to  proceed  from  the  barrier  area  to  the 
cluster  maintenance  facility  (CMF)  and  allow  the  transporter  to  proceed  from  the 
CMF  to  the  protective  shelters  in  the  cluster.  The  cluster  roads  include  those  roads 
which  pass  by  all  23  shelters  and  those  roads  which  spur  off  the  main  cluster  road  to 
each  shelter. 

The  cluster  road  used  for  the  DEIS  is  a  27-foot  wide  road  with  5-foot  shoulders 
on  either  side.  It  has  an  aggregate  surface  depth  of  either  10  inches  or  19  inches, 
depending  upon  the  type  of  subgrade  it  is  placed  on.  Figure  3. 3. 2-1  is  a  typical 
section  for  cluster  roads.  The  cluster  roads,  like  the  DTN,  have  a  maximum  profile 
grade  of  10  percent  and  a  minimum  horizontal  radius  of  curvature  of  500  ft. 

SUPPORT  ROADS  (3.3.3) 

The  support  roads  are  of  three  types:  access,  intercluster,  and  SALT 
mqnitoring  port  (SMP)  roads.  The  access  support  roads  connect  the  DTN  or  the 
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Lgure  3.2-3.  Protective  shelter  closure. 
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cluster  roads  to  support  facilities  such  as  the  CMF,  the  remote  surveillance  site 
(RSS),  the  area  support  center  (ASC),  and  the  power  distribution  centers.  The 
intercluster  support  roads  connect  adjacent  clusters  with  roads  over  which  the 
transporter  or  RSTV  cannot  pass.  The  SMP  support  roads  permit  access  from  the 
cluster  roads  to  the  top  of  the  shelters  to  support  SMP  covers  removal/replacement 
operations. 

The  support  road  is  a  10-foot  wide  road  with  a  5-foot  shoulder  on  either  side. 
The  access  support  road  and  the  intercluster  support  road  have  a  b-inch  thick 
aggregate  surface.  The  SMP  support  road  is  a  graded  earth  road.  Figure  3.3.3- 1  is  a 
typical  section  for  support  roads.  The  access  and  intercluster  support  roads  have  a 
maximum  profile  grade  of  10  percent  while  the  SMP  support  roads  have  a  maximum 
profile  grade  of  20  percent.  All  three  types  of  support  roads  have  a  minimum 
horizontal  radius  of  curvature  of  100  feet. 
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Figure  3.3. 3-1 . 


Support  roads  typical  section 


4.0  CONSTRUCTION  PLANNING 


The  construction  plan  determines  the  temporal  and  spacial  sequence  in  which 
individual  project  facilities  are  constructed.  The  schedule  for  construction  of  the 
two  operating  base  complexes  is  reasonably  well  established  as  is  the  overall 
schedule  for  DDA  construction,  but  the  detailed  scheduling  of  the  individual 
segments  of  the  DDA  is  not  established  except  for  the  IOC  cluster  which  must  be 
completed  first.  Two  construction  planning  approaches  are  being  considered.  One  is 
referred  to  as  the  sequential  method  and  the  other  as  the  concurrent  method. 

For  each  method,  the  system  is  divided  into  several  construction  groups  (18  in 
the  Proposed  Action).  The  initial  group  contains  the  first  operating  base  complex 
and  the  clusters  designated  for  initial  operational  capability  (IOC).  The  differences 
in  the  order  of  construction  of  the  following  groups  characterize  the  major 
differences  between  the  sequential  and  concurrent  methods.  (Refer  to  Appendix  6 
for  Army  Corps  Engineers  Alternative  Conceptual  Construction  Plans).  The 
environmental  and  socioeconomic  effects  of  either  method  are  a  result  of  the 
intensities  of  the  construction  activities  within  each  specific  region,  and  not 
necessarily  from  the  total  amount  of  activity  required  to  construct  the  entire 
system,  which  is  the  same  for  both  methods.  Since  the  total  construction  time 
allowed  for  completion  of  the  project  does  not  change  with  either  method,  the 
intensity  of  the  construction  activities  in  a  region  characterizes  the  differences 
between  the  methods.  This  is  because  the  number  of  regions  that  have  construction 
activities  occurring  simultaneously  and  the  intensity  of  activity  within  them  is 
different  for  the  sequential  method  than  for  the  concurrent  method. 

4.1  SEQUENTIAL  METHOD 

The  sequential  method  begins  by  constructing  the  first  operating  base  complex 
and  the  IOC  clusters  and  then  progresses  outward.  Figure  4.1-1  is  a  schematic 
diagram  of  this  method.  Generally  a  large  work  force  is  concentrated  in  a  relatively 
small  area  (group  //I  in  the  diagram)  until  work  is  completed  in  that  group  and  then 
moves  to  the  next  adjacent  group  (group  02  in  the  diagram).  A  small  amount  of 
construction  activity  overlaps  between  groups  during  the  move  from  one  group  to 
the  next.  The  work  within  each  group  begins  with  the  designated  transportation 
network  (DTN)  followed  by  the  cluster  roads,  and  ends  with  the  protective  shelters 
and  other  facilities. 

The  sequential  method  has  several  advantages  from  an  operations  point  of 
view.  Completing  adjacent  clusters  sequentially,  starting  from  the  operating  base 
complex,  allows  missiles  within  the  same  geographical  areas  to  be  deployed  at 
approximately  the  same  time.  Fewer  security  and  operations  personnel  are  needed 
since  the  missiles  are  located  in  the  same  general  area.  All  the  utilities  within  the 
DTN  right-of-way,  particularly  the  Ci  system,  are  connected  as  they  are  completed, 
to  the  operating  base  complex. 

The  operational  advantages  could  be  offset  by  some  adverse  environmental  and 
socioeconomic  effects.  Large  numbers  of  construction  personnel  are  concentrated 
in  relatively  small  areas  for  a  short  period  of  time  thus  intensifying  the  impacts 
rather  than  spreading  them  out  over  a  larger  area. 
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SECOND  OPERATING  BASE  COMPLEX 


4.2  CONCURRENT  METHOD 


As  is  the  case  with  the  sequential  method,  the  concurrent  method  also  begins 
by  constructing  the  first  operating  base  complex  and  the  IOC  clusters.  However, 
shortly  after  construction  starts  in  the  IOC  clusters,  additional  construction 
activities  start  in  other  groups  in  other  regions  remote  from  the  initial  group.  This 
is  shown  schematically  in  Figure  4.2-1.  (In  the  diagram  all  four  groups  would  be 
constructed  at  the  same  time.)  The  order  of  construction  within  a  group  is  the  same 
as  the  sequential  method:  that  is  DTN,  then  cluster  roads,  and  then  protective 
shelters. 

The  major  advantage  of  the  concurrent  method  is  that  the  workforce  is  spread 
out  over  several  regions  which  tends  to  mitigate  some  of  the  adverse  environmental 
and  socioeconomic  impacts  associated  with  the  concentrated  activity  as  charac¬ 
terized  by  the  sequential  method.  The  demands  for  other  resources,  such  as  water 
and  electrical  energy,  are  also  dispersed  over  a  large  area. 

The  disadvantages  of  the  concurrent  method  are  generally  operations  oriented. 
Since  completed  clusters  are  not  always  contiguous,  larger  security  and  operations 
personnel  are  required.  Additionally,  it  would  be  necessary  to  construct  the  DTN 
and  communications  facilities  to  all  groups  early  in  the  construction  schedule. 
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Schematic  of  M-X  facilities  development,  concurrent. 


5.0  CONSTRUCTION  TASKS 


5.1  MOBILIZATION 

Mobilization  involves  the  assembly  ot  personnel,  equipment,  materials,  and 
support  facilities  required  to  construct  the  M-X  system.  Included  in  this  activity  is 
the  development  of  the  following  items: 

o  Water  wells 

o  Aggregate  sources 

o  Marshalling  yards 

o  Construction  camps 

o  Temporary  power 

WATER  WELLS  (5.1.1) 

Water  wells  will  be  developed  approximately  every  30  mi  along  the  designated 
transportation  network  (DTN),  at  the  construction  camps  and/or  concrete  plants, 
and  at  each  cluster.  Whenever  possible,  these  wells  will  be  made  a  part  of  the 
permanent  water  system  required  for  the  operation  of  the  M-X  system.  When  the 
wells  are  temporary  and  only  required  for  construction  uses,  temporary  portable 
distribution  and  storage  facilities  will  be  used.  These  facilities  will  be  relocated  as 
construction  progresses.  During  construction,  the  wells  will  supply  domestic  and 
construction  requirements.  After  construction  is  completed,  the  major  demand  will 
be  for  domestic  use  at  the  operating  base  complexes. 

AGGREGATE  SOURCES  (5.1.2) 

Two  types  of  aggregate  sources  are  required  for  the  project— sand  and  gravel 
deposits,  and  minable  rock  formations.  These  sources  may  or  may  not  be  located 
within  the  project  area.  The  methods  of  obtaining  the  aggregate  will  be  the  same 
whether  the  sources  are  located  within  the  project  area  or  not,  the  only  difference 
being  the  haul  distances  required  to  deliver  the  aggregate  to  the  manufacturing 
plants. 

Aggregate  pits  will  be  used  to  provide  sand  and  gravel  for  construction  and 
will  be  located  based  upon  the  latest  geotechnical  data  available.  At  each  location, 
mining,  washing,  stockpiling,  and  loading  operations  are  required  to  provide  material 
for  the  production  of  concrete,  railroad  ballast,  road  base  and  surface  courses,  and 
asphalt  paving. 

When  sand  and  gravel  are  deficient  in  size  or  a  higher  grade  of  material  is 
required,  quarrying  operations  will  be  necessary  to  provide  suitable  rock  for  the 
manufacturing  of  additional  aggregate. 

Aggregate  manufacturing  plants  are  used  to  process  quarried  rock.  This 
processing  includes  crushing,  washing,  sizing,  and  sorting.  Material  sizes  produced 
vary  from  coarse  to  sand-size  aggregate. 

During  plant  operations,  the  aggregate  is  washed  to  remove  deleterious 
materials  and  the  fines  produced  during  crushing.  This  wash  water  flows  to  settling 
ponds  where  these  materials  are  removed  and  the  water  recirculated  through  the 
plant. 
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Equipment  requirements  for  an  aggregate  manufacturing  plant  vary  greatly 
according  to  the  number  of  different  gradations  (sizes)  of  aggregate  required. 
Figure  5. 1.2-1  is  a  diagram  of  a  typical  aggregate  manufacturing  plant  that 
produces  sand,  aggregate  that  can  be  used  as  a  road  base  or  surface,  aggregate  that 
can  be  used  in  asphalt  paving,  and  aggregate  that  can  be  used  in  concrete.  It  is 
estimated  that  an  aggregate  manufacturing  plant  will  require  an  area  of  five  acres 
for  operations. 

MARSHALLING  YARDS  (5.1.3) 

Marshalling  yards  will  be  developed  near  the  perimeter  of  the  deployment  area 
acting  as  the  receiving  and  storing  sites  for  equipment  and  materials.  Two  main 
requirements  for  a  marshalling  yard  are  railroad  and  highway  access.  Marshalling 
yards  will  probably  be  set  up  near  the  operating  base  locations.  Additional 
marshalling  yards  are  desirable  in  other  regions  remote  from  the  operating  bases 
since  this  will  cut  down  on  the  haul  distances  from  the  yards  to  construction  sites. 

Equipment  and  materials  will  be  received  at  the  marshalling  yards  and  will  be 
inventoried,  labeled  and  put  into  temporary  storage.  When  needed,  the  equipment  or 
materials  will  be  trucked  to  the  construction  sites.  Equipment  and  materials  should 
be  handled  a  minimum  number  of  times  to  ensure  economy  of  construction. 
However,  additional  storage  will  be  required  at  the  concrete  plants  and  the  steel 
fabrication  and  assembly  areas. 

Since  most  of  the  materials  needed  for  construction  are  stored  at  the 
marshalling  yards  at  one  time  or  another,  it  is  anticipated  that  a  marshalling  yard 
will  require  about  650  acres  for  receiving  and  storing. 

CONSTRUCTION  CAMPS  (5.1.4) 

The  construction  sites  generally  will  be  too  remote  for  workers  to  locate  their 
families  in  nearby  communities  and  commute  to  work  on  a  daily  basis,  although 
there  will  be  situations  where  this  is  possible.  Therefore,  temporary  construction 
camps  will  be  established  to  support  the  workforce.  These  camps  would  not  provide 
housing  for  worker  families  or  other  indirect  personnel.  Construction  workers  would 
either  leave  their  families  where  they  are,  or  would  move  them  to  some  community 
within  weekend  commuting  distance  of  the  construction  sites,  if  possible. 

Construction  camps  would  consist  of  the  following  temporary  facilities: 
dormitory  and  lavatories,  mess  hall  and  kitchen,  recreation  building,  theater, 
infirmary,  and  maintenance  shop.  Central  management  offices  and  a  heavy  vehicle 
maintenance  yard  would  be  adjacent  to  the  camp,  as  would  be  the  truck  head  for 
receipt  of  incoming  material.  All  of  these  personnel  facilities  would  be  serviced  by 
a  portable  sewage  disposal  plant.  The  major  production  facilities  would  include 
water  wells,  a  sand  and  aggregate  plant,  settling  ponds  and  possibly  a  concrete 
plant.  Figure  5.1.4- 1  presents  a  conceptual  layout  of  the  construction  camp  and 
production  facilities. 

The  initial  construction  camp  will  be  established  at  the  first  operating  base 
location.  This  camp  will  house  the  personnel  that  will  construct  both  the  first 
operating  base  complex  and  the  initial  portion  of  the  designated  transportation 
network  (DTN).  The  first  workers  will  live  in  self-contained  trailer-type  units  with 
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their  own  water  supply,  cooling,  and  sewage  disposal.  Some  of  the  workers  may 
have  to  live  offsite  and  commute  to  work  by  bus  or  automobiles.  This  initial 
construction  camp,  with  modifications,  will  be  a  permanent  facility.  This  camp  will 
have  to  support  approximately  2,500  people  during  the  peak  year  for  construction. 

The  second  construction  camp  will  be  established  in  the  initial  construction 
area  in  the  designated  deployment  area  (DDA)  soon  after  the  first  camp.  It  will 
support  DTN  construction  and  the  development  of  water  wells  and  aggregate 
sources.  As  the  construction  expands,  the  erection  of  concrete  plants  and  the 
development  of  material  storage  areas  will  be  required  to  support  the  construction 
of  the  cluster  roads,  protective  shelters,  and  other  DDA  facilities.  Some  of  the 
facilities  in  the  construction  camp  could  become  permanent  if  the  camp  is'iocated 
where  an  area  support  center  (ASC)  will  be.  The  remaining  facilities  will  be 
relocated  to  another  area. 

The  number  of  construction  camps  varies  with  the  siting  alternative.  General¬ 
ly  there  will  probably  be  up  to  18  total  camps  required  with  a  maximum  of  about 
3,500  people  at  a  given  camp  during  the  peak  period  of  construction.  It  is  estimated 
that  about  25  acres  will  be  needed  for  each  camp. 

TEMPORARY  POWER  (5.1.5) 

Temporary  power  for  construction  will  probably  be  provided  by  diesel-powered 
generators,  since  mox*  of  the  existing  utility  distribution  systems  are  either  not 
adequate  to  provide  for  the  construction  demands  or  do  not  have  powerlines  near  the 
camps.  As  construction  progresses  on  both  the  M-X  system  and  proposed  local 
power  projects,  permanent  power  facilities  will  be  added  and  could  be  a  source  for 
power  in  construction  ur-'as. 

5.2  OPERATING  RASE  COMPLEX  CONSTRUCTION 

There  are  two  operating  base  (OB)  complexes  required  for  the  M-X  system. 
These  are  -eferrre  ^  to  as  the  first  OB  and  the  second  OB.  Associated  with  the  OB 
com  ole \e->  "  a  designated  assembly  area  (DAA)  and  an  operational  base  test  site 

(OATS).  The  first  OB  complex  always  includes  a  DAA  and  an  OBTS.  The  second  OB 
complex  :n<  lades  a  DA  A  only  when  the  siting  alternative  is  a  split  based  system  but 
.t  never  lie  ludes  an  OBTS. 

The  structures  in  the  operating  base  complexes  are  expected  to  fall  into  four 
different  categories:  buildings  with  concrete  walls  and  floors,  buildings  with 
concrete  block  walls  and  concrete  floors,  steel  structures,  and  housing  structures  of 
wood  and  stucco.  Before  any  buildings  can  be  constructed,  the  roads  and  utilities, 
including  water  and  power,  must  be  available  at  the  site.  A  rail  spur  must  also  be 
available.  The  contractor  support  area  (C5A)  will  have  to  be  partially  completed, 
and  temporary  housing  set  up.  Large  supplies  of  basis  building  materials  will  have  to 
be  brought  in  by  rail  or  truck,  including  crushed  stone,  cement,  sand,  wood,  and 
plywood,  some  of  which  will  have  to  be  stored  in  suitable  buildings.  Water  will  have 
to  be  available  for  concrete,  dust  control,  and  general  construction. 

It  is  anticipated  that  normal  building, construction  methods  will  be  used  in  the 
OB  complexes.  An  exception  could  be  in  the  construction  of  the  protective  shelters 
at  the  OBTS.  Discussion  of  the  construction  methods  for  protective  shelters  can  be 
found  in  Section  5.4. 
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5.3  ROAD  CONSTRUCTION 


There  are  three  types  of  roads  required  for  operation  of  the  M-X  system. 
These  are  the  designated  transportation  network  (DTN),  the  cluster  roads,  and  the 
support  roads.  The  length  of  each  of  these  types  of  roads  varies  with  the  siting 
alternative  and  is  discussed  in  Section  5  of  this  report.  The  different  roadway 
widths  and  structural  sections  required  for  each  type  of  road  have  not  been  finally 
determined.  Further  discussion  on  this  subject  can  be  found  in  Section  3.3  of  this 
report. 

The  DTN  connects  the  operating  base  complexes  to  the  clusters,  terminating 
at  the  barrier  for  each  cluster.  As  presently  conceived,  it  will  have  an  asphalt 
surface  on  top  of  an  aggregate  base.  The  cluster  roads  connect  each  cluster  to  the 
DTN  at  the  barrier  and  each  protective  shelter  within  the  cluster.  These  roads  are 
designed  with  an  aggregate  surface.  The  support  roads  provide  access  around  the 
cluster  barrier,  provide  access  to  the  protective  shelter  for  removal  of  the 
monitoring  ports,  and,  whenever  possible,  provide  intercluster  access.  The  support 
roads  have  an  earth  surface.  Figure  5.3-1  shows  the  layout  for  these  roads. 

Road  construction  is  a  process  whereby  a  strip  of  land  is  improved  to  provide  a 
driveable  surface  for  access.  The  major  operations  in  the  construction  are: 
surveying,  clearing  and  grubbing,  grading,  drainage,  scarifying  and  recompacting, 
aggregate  base  or  surface,  fine  grading,  and  asphalt  concrete  surface  (DTN  only). 

The  first  step  in  road  construction  is  to  have  a  surveying  team  go  to  the 
designated  road  corridor  and  survey,  or  lay  out.  the  physical  location  of  the  road  on 
the  ground.  After  the  alignment  for  the  proposed  road  is  identified,  the  strip  of  land 
is  cleared  and  grubbed.  Clearing  and  grubbing  is  an  operation  performed  to  remove 
all  vegetation,  boulders,  debris,  etc.,  from  the  proposed  road  corridor. 

Once  the  corridor  is  cleared,  earth-moving  equipment  is  brought  in  to  perform 
the  rough  grading  operation.  Grading  is  done  to  reshape  the  existing  terrain  into  the 
roadway  cross  section  along  the  proposed  alignment  to  the  approximate  vertical 
profile.  The  roadway  is  designed,  to  the  maximum  extent  possible,  such  that  all 
excavated  material  will  be  used  in  the  embankments  so  that  no  material  will  have  to 
be  wasted,  or  borrowed  from  areas  outside  of  the  roadway  corridor.  As  the  roadway 
is  brought  to  the  proposed  vertical  profile,  the  embankment  is  compacted  to  a 
density  greater  than  the  naturally  existing  soil,  to  create  a  solid  foundation  for  the 
proposed  road.  To  get  the  required  density,  moisture  is  added  to  the  soil  to  form  a 
compressible  mixture  that  can  be  compacted  in  layers  by  tractors  pulling  heavy 
rollers  and  tampers.  In  areas  where  the  roadway  is  excavated  from  existing  ground, 
the  underlying  material  is  scarified  (loosened  by  a  plowing  operation)  and  recom¬ 
pacted  to  the  necessary  density. 

While  rough  grading  is  in  progress,  drainage  structures  are  constructed  at 
locations  specified  in  the  design.  Drainage  structures  are  located  to  accommodate 
both  existing  drainage  ways  that  cross  the  road  alignment,  and  runoff  carried  by  the 
ditches  along  the  roadway.  Each  drainage  structure  is  analyzed  and  designed  to 
function  properly  with  the  hydrology  and  hydraulics  of  the  basin  through  which  the 
roadway  passes. 


Figure  5.3-1.  M-X  system  roads  layout. 


The  roadway  is  now  fine-graded  to  the  more  exact  dimensions  required  for  the 
final  roadway  cross  section.  The  travel  way  is  crowned,  the  shoulders  shaped  and 
the  ditches  are  smoothed  to  drain  efficiently. 

After  the  roadway  has  been  fine-graded,  the  final  pavement  structure  is 
constructed  for  the  cluster  roads  and  the  HT\.  The  pavement  structure  in  the  case 
of  cluster  roads  will  consist  of  a  dense  layer  of  aggregate.  DTN  roads  will  be 
comprised  of  a  similar  layer  of  aggregate  with  an  asphalt  surface  course. 

The  appropriate  traffic  control  and  informational  signs,  and  pavement  mar¬ 
kings  (stripes,  etc.)  are  installed  to  complete  the  road.  As  a  final  operation,  the 
seeding  and  revegetation  of  disturbed  roadway  embankments  and  ditches  is  being 
considered. 

The  fundamental  procedure  for  road  construction  described  above  typically 
uses  conventional  equipment  (tractors,  dozers,  scrapers,  etc.),  performing  each  task 
as  a  separate  operation.  Also  under  consideration  for  the  M-X  roads  system,  is  an 
automated  road  builder  (see  Figure  5.3-2)  capable  of  finish  grading,  stabilizing,  and 
compacting  a  24- f t  wide  road  section  in  one  pass,  at  speeds  up  to  180  ft  per  minute. 

5.*  PROTECTIVE  SHELTER  CONSTRUCTION 

The  protective  shelter  is  a  steel-lined,  reinforced  concrete  tube  approximately 
171  feet  long  with  an  inside  diameter  of  about  14  ft  and  an  outside  diameter  of 
about  18  feet  (see  Figures  3.2-1  and  3.2-2).  Since  there  are  4,600  identical 
protective  shelters  required  for  the  system,  there  are  several  methods  of  construc¬ 
tion  possible.  The  methods  presently  being  considered  are  precast,  mechanized 
cast-in-place,  and  conventional  cast-in-place.  Since  the  precast  and  mechanized 
cast-in-place  methods  require  the  use  of  special  equipment  and  techniques  currently 
being  developed,  a  test  program  will  be  conducted  in  1981,  to  demonstrate  their 
capabilities.  The  conventional  cast-in-place  method  would  use  equipment  and 
techniques  that  are  commonly  employed  in  concrete  construction. 

PRECAST  METHOD  (5.4.1) 

Precast  concrete  construction  is  a  method  in  which  individual  segments  of  the 
protective  shelter  are  built  at  a  centrally  located  plant,  transported  to  the  shelter 
sites,  and  assembled.  The  precast  plant  is  set  up  near  the  construction  camp  and  is 
portable,  moving  to  several  locations  during  the  construction  period.  Aggregate 
sources  and  water  wells  are  nearby.  Storage  areas  for  cement,  steel,  flyash,  and 
other  materials  are  ad]acent  to  the  plant.  Figure  5.4.1- 1  illustrates  a  repre¬ 
sentative  precast  concrete  plant. 

Precast  plants  produce  all  the  concrete  segments  and  closures  necessary  to 
complete  the  protective  shelters.  There  are  basically  four  different  types  of 
segments  required.  One  type  is  the  end  segment  w'ith  one  end  of  the  tube  solid  and 
the  other  end  open.  Another  segment  is  the  normal  type,  both  ends  open.  The  third 
type  of  segment  is  the  same  as  the  normal  segment  except  that  it  has  a  SALT 
monitoring  port.  All  three  of  these  segments  have  a  constant  cross  section.  The 
final  type  is  a  transition  segment  which  is  the  segment  next  to  the  closure.  It  is  a 
transition  segment  because  it  transitions  from  the  constant  cross  section  type  to  the 
closure. 


Figure  5.3-2. 


Automated  road  builder 


The  major  work  items  involved  in  the  precast  method  are:  excavating  the 
trench  and  the  ramp,  pouring,  transporting,  and  placing  the  precast  sections;  and 
backfilling  the  site. 

Since  many  of  the  work  items  are  repetitious  and  require  the  moving  and/or 
placing  of  heavy  articles  or  large  quantities,  the  opportunity  for  developing 
specialized  equipment  is  very  real.  In  fact,  there  are  many  companies  presently 
engaged  in  studying  the  possibility  of  using  some  of  the  special  equipment  discussed 
later  on  in  this  article. 

Excavation  (5.4. 1.1) 

Two  methods  of  excavating  the  trench  and  the  ramp  for  the  protective  shelter 
are  open  cut  excavation  and  contour  excavation.  Open  cut  excavation  can  be  used 
for  part  or  all  of  the  shelter  trench  and  for  all  of  the  ramp.  If  the  open  cut  method 
is  used  for  only  part  of  the  trench,  the  remaining  excavation  is  performed  by  the 
contour  method. 

Open  cut  excavation  involves  the  use  of  a  special  machine  which  excavates  a 
trapezoidal  shaped  section  as  shown  in  Figure  5.4. 1.1-1.  When  this  method  is  used 
for  all  the  shelter  trench  excavation,  the  bottom  of  the  trench  is  at  the  invert  of  the 
concrete  shelter.  Precast  concrete  pads,  or  cradles,  are  then  placed  in  the  trench 
(see  Figure  5.4. 1.1 -2)  and  the  precast  shelter  segments  are  set  on  these  pads. 

Contour  excavation  also  uses  a  special  machine.  If  the  contour  excavation 
method  is  used  for  the  shelter  trench,  excavating  down  to  the  springline  of  the 
concrete  shelter  section  would  still  be  done  by  the  open  cut  method.  Then  the 
contour  excavating  machine  would  cut  a  semicircular  trench  with  a  radius  equal  to 
the  outside  radius  of  the  concrete  shelter,  as  shown  in  Figure  5. 4. 1.1 -3.  The  precast 
shelter  segments  are  placed  in  the  contoured  trench,  using  the  precast  concrete  pads 
as  in  the  open  cut  excavation. 

In  both  the  open  cut  and  contour  methods  of  excavation,  the  excavated 
material  is  carried  to  the  surface  by  conveyors,  where  it  is  stockpiled  for  use  in  the 
backfilling  operation. 

Precast  Shelter  Segments  (5.4.1. 2) 

The  precast  method  generally  follows  these  procedures.  First,  cages  of 
reinforcing  steel  and  steel  liners  are  assembled  and  moved  to  the  casting  area  where 
forms  are  placed  around  the  cages  and  concrete  poured  into  the  forms.  After  the 
concrete  is  vibrated  to  remove  air  pockets  and  to  distribute  the  concrete  evenly 
around  the  reinforcing  steel,  the  concrete  segment  remains  undisturbed  until  the 
concrete  is  hard  enough  for  the  forms  to  be  removed.  After  removal  of  the  forms, 
the  shelter  segments  are  stored  until  the  concrete  reaches  its  maximum  strength 
and  then  transported  to  the  protective  shelter  sites  on  special  vehicles.  Upon 
delivery  to  the  site,  the  segments  are  placed  in  the  previously  excavated  trench  and 
mated  to  the  abutting  segment. 

Several  types  of  special  equipment  are  necessary  to  manufacture,  deliver,  and 
place  the  precast  protective  shelter  segments. 


Special  equipment  capable  of  mal-ing  the  reinforcing  steel/steel  liner  cages 
are  needed.  Figures  5.4. 1.2-1  and  5.4.1.  ?-2  are  conceptual  drawings  of  what  these 
facilities  might  be. 

The  precast  protective  shelter  segrmnts  could  weigh  anywhere  from  250  to 
310  tons,  depending  upon  the  segment.  In  order  to  load/unload  and  transport  these 
segments,  special  equipment  is  required.  One  piece  of  equipment  that  could  load 
the  shelter  segments  onto  the  transport  vehicle  at  the  precast  plant  and  unload  the 
segments  at  the  shelter  site  is  called  a  pipemobile  or  a  liftmobile.  Figures  5. 4. 1.2-3 
and  5.4. 1.2-4  are  examples  of  this  type  of  special  equipment.  The  heavy  weight  of  a 
precast  segment  also  dictates  the  use  of  a  special  transport  vehicle.  Figure 

5.4. 1.2-  5  is  a  drawing  of  what  a  tractor-powered  transport  vehicle  might  look  like. 

Once  the  precast  segments  have  been  unloaded  at  the  shelter  site,  the  next  job 
is  to  place  them  in  the  trench.  The  piece  of  special  equipment  required  to  perform 
this  is  an  installing  jumbo.  Figure  5. 4. 1.2-6  is  a  drawing  representing  what  this 
machine  would  look  like. 

After  the  segments  are  in  place  the  final  items  of  work  on  the  concrete 
shelter  itself  include  grouting  the  segments  together:  welding  together  the  steel 
liners  inside  each  shelter  segment,  installing  the  egress  beams  and  rails,  completing 
the  headwall,  and  installing  the  closure.  Some  of  these  work  items  could  be 
performed  with  special  machines  or  equipment. 

Backfilling  (5.4. 1.3) 

One  of  the  final  construction  items  is  the  backfilling  of  the  shelter  trench. 
While  the  backfill  is  being  placed,  it  must  also  be  compacted.  A  pneumatic 
backfilling  system  is  ideal  for  this  job  since  it  places  and  compacts  the  backfill  in 
one  operation.  Figure  5.4. 1.3-1  is  a  schematic  drawing  of  a  shelter  trench  being 
backfilled.  The  pneumatic  backfilling  svstem  is  shown  in  more  detail  in  Figure 

5. 4. 1.3- 2. 

MECHANIZED  CAST-IN-PLACE  METHOD  (5.4.2) 

Mechanized  cast-in-place  construction  is  a  method  whereby  the  protective 
shelter  is  completely  formed  and  poured  at  each  of  the  shelter  sites.  The  concrete 
plants  required  to  support  the  cast-in-place  method  are  more  numerous  than  that  for 
the  precast  method.  This  is  because  the  concrete  is  hauled  by  batch  trucks  to  the 
site  and  there  is  a  maximum  time  limit  for  placing  the  concrete  once  it  has  been 
mixed.  This  time  limit  can  be  translated  into  a  mileage,  or  distance  requirement, 
which  sets  the  number  of  concrete  plants  needed  for  a  particular  deployment 
alternative.  It  is  estimated  that  between  100  and  200  concrete  plants  will  be  used 
for  the  mechanized  cast-in-place  method.  Construction  camps  are  not  located  at 
every  concrete  plant,  but  are  situated  basically  the  same  as  in  the  precast  method. 
The  concrete  plants  are  still  near  aggregate  sources  and  water  wells;  however,  the 
construction  camp  area  is  the  primary  location  for  storing  cement,  steel,  flyash,  and 
other  materials  required  for  construction.  Figure  5.4.2- 1  is  a  schematic  drawing  of 
a  tvpical  mechanized  cast-in-place  concrete  plant. 

The  major  work  items  for  the  mechanized  cast-in-place  method  are  excavating 
the  trench  and  the  ramp,  forming  and  pouring  the  concrete  shelter,  and  backfilling 


ire  5.4. 1.2-5.  Tractor-t rai 1 er  transporter. 


Figure  5.4. 1.2-6.  Installing  jumbo. 


Backfilling  protective  shelter  trench. 


form  mobile 


the  site.  As  is  the  case  with  the  precast  method,  it  is  anticipated  that  specialized 
equipment  will  be  used. 

Excavation  (5.4.2.1) 

Excavating  the  trench  and  the  ramp  for  the  mechanized  cast-in-place  method 
is  similar  to  that  for  the  precast  method.  All  of  the  ramp  is  excavated  by  open  cut. 
The  shelter  trench  is  excavated  to  the  springline  of  concrete  shelter  by  open  cut 
with  the  remainder  accomplished  by  contour  excavation. 

Open  cut  excavation  uses  the  same  special  machine  as  in  the  precast  method 
(see  Figure  5. 4. 1.1-1).  Other  equipment  is  available  to  perform  this  type  of 
excavation.  This  equipment,  such  as  scrapers  or  bulldozers,  is  normally  associated 
with  highway  construction.  The  biggest  disadvantage  of  a  scraper  or  a  bulldozer  is 
that  they  require  a  large  area  to  operate  in. 

The  contour  excavation  of  the  remainder  of  the  shelter  trench  is  performed  in 
the  same  manner  as  for  precast  construction.  Figure  5.4.2. 1-1  is  a  more  detailed 
drawing  of  the  contour  excavating  machine  illustrated  in  Figure  5.4. 1.1-3.  The 
semicircular  trench  is  the  outside  form  for  the  bottom  half  of  the  concrete  shelter. 

Cast-In-Place  Shelter  (5.4.2.2) 

In  the  mechanized  cast-in-place  method,  reinforcing  steel  and  steel  liners  are 
fabricated  and  delivered  to  the  concrete  plant  where  they  are  assembled  in 
segments  approximately  45  feet  long.  The  steel  liner/rebar  assemblies  are  trans¬ 
ported  to  the  shelter  site,  placed  in  the  contoured  trench,  and  welded  together,  thus 
becoming  the  inside  form  of  the  concrete  shelter.  Then  the  special  slipform 
machine  is  positioned  over  the  trench,  the  concrete  is  trucked  in  from  the  concrete 
plant,  and  the  shelter  is  poured.  The  concrete  is  vibrated  in  the  forms  to  evenly 
distribute  it  around  the  reinforcing  and  eliminate  any  voids.  The  forms  are  removed 
much  earlier  than  in  the  precast  method,  since  the  shelter  is  already  in  place  and 
the  only  load  it  has  to  withstand  is  its  own  weight. 

As  with  the  precast  operation,  special  equipment  is  required  for  the  mechan¬ 
ized  cast-in-place  method. 

The  same  special  equipment  used  in  making  the  reinforcing  steel/steel  liner 
cages  in  the  precast  method  (see  Figures  5. 4. 1.2-1  and  5.4. 1.2-2)  can  be  used  in  the 
mechanized  cast-in-place  method.  The  steel  liner/rebar  assemblies,  or  segments, 
must  be  hauled  from  the  concrete  plant  to  the  shelter  site.  Figure  5. 4. 2. 2- 1 
illustrates  a  type  of  transport  vehicle  that  could  be  used. 

The  pouring  of  the  concrete  shelter  involves  several  types  of  special  equip¬ 
ment.  Figure  5. 4. 2. 2-2  is  a  schematic  drawing  of  a  shelter  site  showing  the 
machinery  required  in  pouring  the  concrete.  Some  of  the  special  equipment 
illustrated  in  this  drawing  are  the  slipform  assembly,  the  form  vibrator,  and  the 
truck  unloader.  The  purpose  of  the  slipform  assembly  is  to  move  along  the  shelter 
trench  providing  the  top,  outside  form  as  the  concrete  is  poured.  The  slipform 
assembly  is  shown  in  more  detail  in  Figure  5. 4. 2. 2- 3.  The  form  vibrator  moves  along 
with  the  slipform  assembly  vibrating  the  forms  and  the  concrete.  Figure  5. 4. 2. 2-4  is 
a  detailed  drawing  of  a  type  of  form  vibrator.  The  truck  unloader  moves  alongside 


Figure  5. 4. 2. 1-1.  Contour  excavating  machine. 


the  shelter  trench.  The  concrete  batch  trucks  drive  onto  the  truck  unloader  and 
dump  the  concrete  into  the  hopper.  From  the  hopper  the  concrete  is  then 
distributed  into  the  forms  by  a  conveyor.  Figure  5. 4. 2. 2-5  is  a  drawing  of  a  type  of 
truck  unloader  that  could  be  used. 

Backfilling  (5.4.2.3) 

The  backfilling  of  the  shelter  trench  can  be  accomplished  in  the  same  manner 
as  in  the  precast  method.  Refer  to  Figures  5. 4. 1.3-1  and  5. 4. 1.3-2  for  details  of  the 
pneumatic  backfilling  system.  If  the  excavation  of  the  shelter  trench  and  ramp  is 
performed  by  scrapers  and  bulldozers,  then  the  same  equipment  would  be  used  in 
backfilling.  Additionally,  compaction  equipment  would  also  be  required.  This  would 
probably  be  a  padfoot  compactor,  another  type  of  equipment  common  to  highway 
construction  (see  Figure  5. 4. 2. 3-1). 

CONVENTIONAL  CAST-IN-PLACE  METHOD  (5.4.3) 

Conventional  cast-in-place  construction  is  a  method  in  which  the  protective 
shelter  is  completely  formed  and  poured  at  each  of  the  shelter  sites.  In  that  regard 
it  is  the  same  as  the  mechanized  cast-in-place  method.  Except  for  the  use  of  fixed 
forms  instead  of  slipforms,  the  conventional  cast-in-place  method  could  be  almost 
identical  with  the  mechanized  cast-in-place.  However,  for  the  purposes  of  this 
report,  it  is  assumed  that  the  conventional  cast-in-place  method  uses  no  special 
equipment  unless  it  is  absolutely  required.  The  number  and  location  of  the  concrete 
plants  are  the  same  as  for  the  mechanized  cast-in-place  method.  Figure  5.4.3- 1  is  a 
schematic  drawing  of  a  typical  concrete  plant  for  the  conventional  cast-in-place 
construction  method.  As  in  the  case  of  the  mechanized  cast-in-place  method,  the 
major  items  of  work  for  the  conventional  cast-in-place  method  are  excavating  the 
shelter  trench  and  the  ramp,  forming  and  pouring  the  concrete  shelter,  and 
backfilling  the  site. 

Excavation  (5.4. 3.1) 

Excavating  the  shelter  trench  and  the  ramp  for  the  conventional  cast-in-place 
method  is  done  by  established  techniques  used  in  most  highway  construction. 
Scrapers  and  bulldozers  are  the  most  common  types  of  equipment  used.  Figure 
5.4.3. 1- 1  illustrates  how  the  excavation  is  accomplished  at  a  shelter  site.  A 
trapezoidal  shaped  section  is  excavated,  similar  to  that  for  the  precast  method.  The 
excavated  material  is  carried  by  the  scraper  to  an  area  adjacent  to  the  trench,  but 
far  enough  away  to  allow  for  construction  of  the  shelter.  The  bulldozer  is  used  for 
finer  excavation.  When  the  trench  or  ramp  excavation  gets  close  to  the  final 
elevation,  the  bulldozer  is  used  in  place  of  the  scraper.  Bulldozers  are  also  used  to 
excavate  the  side  slopes  and  sometimes  they  are  required  to  push  the  scrapers. 

Cast-In-Place  Shelter  ( 5.4.3.Z) 

As  in  the  mechanized  cast-in-place  method,  the  reinforcing  steel  and  the  steel 
liners  are  fabricated  and  delivered  to  the  concrete  plant  site.  The  reinforcing  steel 
and  steel  liners  are  then  assembled  in  segments  about  45  feet  long  and  transported 
to  the  shelter  site.  Forms  are  set  in  the  trench  and  the  steel  liner/rebar  assemblies 
are  then  placed  and  become  the  inside  forms  of  the  concrete  shelter.  The  concrete 
is  trucked  in  from  the  concrete  plant  and  is  pumped  into  the  forms.  The  concrete 
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and  the  forms  are  vibrated  throughout  the  pour  tc  insure  that  the  concrete  is  evenly 
distributed  and  to  eliminte  voids.  The  forms  are  removed  after  a  predetermined 
time,  in  which  the  concrete  has  gained  enough  strength  to  support  its  own  weight. 

A  minimum  amount  of  special  equipment  is  assumed  to  be  used  in  the  forming 
and  pouring  of  the  concrete  shelter.  The  special  equipment  used  to  fabricate  the 
reinforcing  steel  and  steel  liners  for  the  precast  and  the  mechanized  cast-in-place 
methods  is  also  applicable  for  the  conventional  cast-in-place  method  (see  Figures 

5.4. 1.2- 1  and  5.4. 1.2-2).  Since  these  assemblies  are  not  fabricated  at  the  shelter 
site,  a  transport  vehicle,  such  as  the  one  illustrated  in  Figure  5.4. 2. 2-1  for  the 
mechanized  cast-in-place  method,  is  used. 

The  setting  of  the  forms  is  done  by  conventional  methods  using  cranes  to  place 
the  forms  in  the  trench.  The  concrete  is  pumped  from  batch  trucks  into  the  forms 
by  conventional  concrete  pumps  in  prevalent  use  in  highway  and  building  construc¬ 
tion.  Removing  the  forms  is  also  done  with  cranes. 

Backfilling  (5.4.3.3) 

Backfilling  the  shelter  trench  is  done  by  conventional  methods  using  the 
scrapers  and  buiidozers  that  performed  the  excavation.  Figure  5. 4. 3. 3-1  is  a 
representation  of  the  backfilling  operation.  The  compactor  used  is  shown  in  Figure 

5.4. 2.3- 1. 

5.5  ASSEMBLY  AND  CHECKOUT  (A&CO) 

The  A&CO  effort  encompasses  not  only  the  clusters  and  their  associated 
missiles,  vehicles,  facilities,  etc.,  in  the  DDA,  but  also  all  the  technical  and 
contractor  support  facilities  and  subsystems  at  the  operating  base  complexes. 

The  purpose  of  A&CO  is  to  install  all  components  and  subsystems  of  the  M-X 
Weapons  System  and  assure  that  the  system  operates  properly. 

The  A<5cCO  function  begins  with  the  acceptance  of  facilities  from  the 
construction  contractor  and  receipt  of  weapon  system  components/subsystems  from 
the  manufacturer,  and  continues  through  final  acceptance  by  the  using  command. 
A&C.O  operations  begin  at  the  time  that  facilities  are  available,  and  generally 
include  receipt  and  inspection  of  system  components,  acceptance  of  facilities  and 
any  equipment  already  installed,  installation  of  components/subsystems,  checkout 
and  integration  of  subsystems,  system  integration,  demonstration  of  acceptable 
operation,  turnover  to  the  user,  and  preparation  for  operational  use. 

A&CO  activities  are  conducted  both  by  contractor  personnel  and  by  the  Air 
Force  military  and  civilian  personnel.  Their  activities  begin  with  site  preparation, 
and  continue  through  the  time  that  the  last  operational  missiles  are  turned  over  and 
accepted  by  the  Strategic  Air  Command. 

Since  A&CO  will  follow  construction,  no  special  facilities  for  personnel 
support  are  expected  to  be  required  since  existing  construction  camp  facilities  can 
be  used. 
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5.6  DEMOBILIZATION 


At  the  close  of  construction  operations,  construction  personnel  and  equipment 
will  be  moved  out.  Water  wells  used  for  construction  will  be  capped  and  locations 
permanently  marked.  Aggregate  pits  and  mines  will  be  closed.  Haul  roads, 
campsites,  maintenance  yard  sites  will  be  returned  to  their  original  state  to  the 
extent  possible.  Permanent  facilities  will  be  turned  over  to  operational  personnel. 
It  should  be  noted  that  this  demobilization  phase  will  overlap,  in  part,  the  assembly 
and  checkout  (AScCO)  phase,  until  final  demobilization. 
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CONSTRUCTION  MODEL 


The  purpose  of  the  construction  model  is  to  assemble  M-X  system  design 
parameters  provided  by  the  Air  Force  and  estimate  the  quantities  of  the  major 
resources  required  to  complete  construction  of  the  system.  Estimates  of  construc¬ 
tion  quantities  have  been  developed  for  each  alternative  for  the  purpose  of 
comparison.  The  design  of  the  major  system  components  are  described  in  Section  3. 
This  design  data  was  used  in  conjunction  with  a  conceptual  construction  schedule  to 
project  both  the  incremental  use  of  resources  over  time  and  the  total  quantity  of 
resources  required.  The  construction  model  also  develops  a  spatial  disaggregation  of 
the  construction  quantities  over  the  deployment  area.  Thus,  the  temporal  and 
spatial  disaggregation  of  the  required  construction  resources  such  as  water,  person¬ 
nel,  and  cement  can  be  used  to  assess  potential  impacts  of  M-X  construction. 

The  method  was  developed  in  order  to  make  preliminary  estimates  of 
personnel  and  construction  materials  based  upon  preliminary  facilities'  designs  and  a 
conceptual  construction  schedule.  It  was  prepared  prior  to  completion  of  the  final 
system  design  and  the  final  construction  plan  because  the  socioeconomic  analysis  of 
the  environmental  impacts  of  the  M-X  project  needed  an  estimate  of  those  factors 
as  base  input  data.  The  model  was  geared  to  providing  data  in  the  form  needed  for 
the  socioeconomic  analysis. 

This  appendix  first  presents  the  construction  sequencing  and  schedule  require¬ 
ments.  This  is  followed  by  a  description  of  the  methodology  used  by  the 
construction  model  to  arrive  at  the  quantity  estimates.  A  summary  comparison  of 
the  construction  requirements  associated  with  each  alternative  is  presented  in 
Section  1. 
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1.1  FACILITY  AND  SCHEDULING  REQUIREMENTS 


Construction  is  scheduled  to  begin  at  the  first  operating  base  (OB)  complex  in 
1982.  The  current  military  construction  project  (MCP)  for  fiscal  year  1982  contains 
money  for  construction  of  facilities  shown  in  Table  1.1-1.  It  should  be  noted  that 
personnel  estimates  for  OB  complex  construction  that  were  developed  for  the  DEIS 
do  not  reflect  all  of  the  facilities  contained  in  the  MCP.  The  most  recent  MCP  data 
will  be  incorporated  in  the  FEIS. 

Initial  operating  capability  (IOC)  is  scheduled  for  3uly  1986.  Facilities  that 
would  provide  IOC  include  10  missiles,  230  shelters,  and  the  first  OB  complex.  Full 
operating  capability  (FOC)  is  scheduled  for  December  1989. 

The  above  schedule  is  designed  to  allow  deployment  of  approximately  5 
missiles  per  month  beginning  in  1986  and  ending  in  mid-1989  with  200  missiles 
deployed. 

1.2  SCHEDULING  PROCEDURES 

At  the  time  this  model  was  developed,  no  firm  construction  schedule  was 
established.  A  number  of  different  scheduling  options  were  being  studied.  (Refer  to 
Section  4  for  a  discussion  of  scheduling  options.)  The  schedule  used  for  this  analyses 
is  therefore  a  conceptual  schedule  which  is  representative  of  the  sequence  of 
activities  that  would  occur,  regardless  of  which  schedule  is  ultimately  selected.  It 
is  not,  however,  a  fixed  schedule.  The  work  in  any  particular  area  would  be  the 
same  or  may  be  scheduled  two  or  three  years  earlier  or  later.  The  intensity  of 
construction  activity  should  be  about  the  same  as  would  actually  occur. 

The  first  OB  will  serve  as  the  starting  point  for  construction  of  the  system. 
All  work  will  proceed  outward  into  the  DDA  from  this  OB.  The  DDA  has  been 
divided  into  a  number  of  construction  regions,  each  of  which  is  subdivided  into 
construction  groups.  Work  will  occur  concurrently  in  each  of  the  regions,  pro¬ 
ceeding  from  one  construction  group  to  the  next  within  each  region.  The  DTN  will 
be  constructed  first  in  each  segment  in  order  to  provide  a  roadway  between  the 
bases  and  the  closest  cluster  groups.  Over  the  roadway,  equipment  and  materials 
will  be  moved  that  will  be  used  to  set  up  the  construction  camps,  aggregate  plants 
and  concrete  plants.  Construction  crews  will  initially  be  housed  in  temporary 
quarters  on  the  OB  and  will  successively  move  to  the  first  temporary  construction 
camp  as  work  progresses.  Similarly,  construction  material  processing  facilities, 
such  as  aggregate  and  concrete  plants,  will  be  portable  and  will  be  moved  along  with 
the  construction  crews  as  they  proceed  from  one  construction  camp  to  the  next.  To 
minimize  the  amount  of  travel  within  a  construction  group,  camps  will  be  located 
roughly  at  the  center  of  each  construction  group.  Each  segment  contains  approxi¬ 
mately  12  to  15  clusters.  Camps  are  located  approximately  50  miles  apart. 
Aggregate  pits  and  quarries  are  located  at  sites  identified  by  Fugro  as  having 
suitable  natural  material.  Aggregate  and  concrete  plants  will  be  sited  adjacent  to 
these  pits  and  quarries. 

Once  the  camp  and  material  source  facilities  are  operational,  personnel, 
equipment,  and  materials  will  be  brought  in  to  begin  construction  of  the  cluster 
roads  and  shelters.  As  this  work  proceeds,  construction  of  the  next  portion  of  the 
DTN  will  begin  and  the  camp  for  the  next  construction  group  will  be  set  up.  As 


Table  1.1-1. 


M-X  facilities  included  in  the  1982 
fiscal  year  budget. 


FACILITIES 

Road _»  in  the  DAA 

Roads  from  the  DAA  to  the  DB7S 

■'ruaved  construction  reads  from  the  DAA  to  various  locations  in  the  dirst  DDA 
t.,-  re  paved  later  for  use  as  a  DTN) 

Railroads  from  vuol ic  source  to  and  throughout  the  DAA 
•••a ter  :  i s tr  . but : on.  supply ,  DAA 
Wastewater  system,  DAA 
_'o  1  i:i  waste  disposal  facility,  DAA 
rt.orm  drainage  system,  DAA 
•,DH  ’<w  diesel  power  venerating  plant,  DAA 
Juried  electrical  conduit  system,  DAA 
Overhead  electrical  loop  system,  DAA  and  to  OBTS 
Substation  and  switching  station,  DAA 
,'entrsl  heating  and  cooling  plant,  DAA 
.'onmumcations  conduit  network,  DAA 
Integrated  office  building,  DAA 
JATAF  vehicle  maintenance  facility,  DAA 
S hop S  f ac lilt y ,  DAA 
.-.’arerou.ies  2).  DAA 

field  .storaae  area 
>n  irea.  LAA 

:r.msror‘er  mobile  launener  assembly  area,  DAA 
.'or.voy  "Wr.e  xy  irea,  DAA 
Vcuritv,  AA 

-.tar  : on.  R 
.•:sst  r*.:  ;r  ■_  >n  .upport 

'  ms  trio- iot'.  ramps  2),  DAA  ind  1st  DDA 
’rid jo  ;r  n  r.es  1 !  MAD >  ,  DAA 
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shelters  are  completed  in  the  first  group,  the  crews  will  move  to  the  next  camp.  All 
temporary  facilities  will  be  dismantled  when  work  in  an  area  is  completed  and 
reassembled  in  another  location.  This  type  of  "leap  frog"  pattern  will  continue  until 
the  entire  system  is  completed. 

CONSTRUCTION  ACTIVITIES  (1.2.1) 

This  article  presents  a  more  detailed  description  of  activities  and  sequencing 
associated  with  the  major  system  facilities. 

First  Operating  Base  Complex  (1. 2.1.1) 

1.  Survey  crews  layout  locations  for  temporary  housing,  aggregate  pits, 
concrete  plants,  etc.,  with  survey  crews  temporarily  housed  in  local 
communities. 

2.  Begin  construction  of  temporary  housing. 

3.  Survey  crews  layout  OB,  OBTS,  airfield,  MAB,  and  support  community. 

4.  Set  up  aggregate  pits  and  quarries  and  concrete  plants,  drill  water  wells, 
and  begin  bringing  in  equipment  and  construction  personnel. 

3.  Begin  clearing  and  grubbing. 

6.  Construct  contractor  support  area  (CSA)  and  complete  temporary 
housing. 

7.  Once  all  of  the  above  are  completed,  construction  of  the  permanent 
facilities  can  begin. 

5.  Marshalling  yards  and  railroad  depot  facilities  for  construction  of  the 
roads  and  shelters  will  be  established  at  the  base  and  must  be  completed 
by  the  time  construction  of  the  DTN  begins. 

Second  Operating  Base  Complex  ( 1 .2. 1 .2) 

Construction  of  this  base  complex  need  not  be  completed  until  late  in  the 
project  schedule.  The  site,  however,  will  be  used  as  a  CSA  and  depot  facility  for 
construction  of  portions  of  the  roads  and  shelters.  The  construction  sequence  will 
be  the  same  as  for  the  first  OB  complex  for  items  1  through  8  (second  OB  has  no 
OBTS).  Actual  construction  of  the  permanent  facilities  will  begin  at  a  later  date, 
however. 

Roads  and  Shelters  (1.2.1. 3) 

1.  With  crews  operating  from  temporary  housing  at  the  first  OB,  survey 
crews  layout  DTN  between  the  OBTS  and  the  IOC  area.  The  IOC  area 
will  be  constructed  first  but  the  sequence  of  construction  operations  for 
the  remaining  groups  will  be  the  same.  The  first  OB  and  the  second  OB 
will  each  serve  as  the  starting  point  for  a  construction  regions. 
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1 


2.  Begin  rough  grading  (cuts  and  fills)  roadways  (DTN  and  clusters),  cross 
culverts  where  necessary,  while  compacting  in  situ  areas  to  required 
density. 

3.  As  soon  as  roadways  are  completed  to  the  extent  that  heavy  equipment 
can  move  into  the  area,  shelter  construction  can  begin. 

4.  As  construction  progresses  away  from  the  OB  complex,  it  will  become 
feasible  to  build  construction  camps.  These  camps  will  be  located  near 
the  centroid  of  a  given  construction  group,  thereby  holding  the  distance 
traveled  to  and  from  the  construction  sites  to  a  minimum. 

5.  As  clusters  and/or  groups  of  clusters  are  completed,  shelter  construction 
crews  will  move  to  new  construction  groups  and  camps. 

6.  As  the  heavy  equipment  is  removed  from  the  completed  clusters,  the 
fine-grading  of  the  cluster  roads  can  be  completed.  This  work  will  move 
along  behind  the  shelter  construction  crews. 

7.  After  the  heavy  equipment  required  for  shelter  construction  is  moved  to 
a  new  segment  of  DTN  road  and  all  construction  traffic  in  the  road  has 
ceased,  the  DTN  in  the  completed  area  can  be  fine-graded  and  paved. 
Upon  completion  of  the  paving  operation,  that  segment  of  DTN  is 
complete  and  the  construction  sequence  is  repeated  until  all  roadways, 
shelters,  and  clusters  are  complete. 

1.3  METHOD  OF  ESTIMATING  CONSTRUCTION  RESOURCE  QUANTITIES  IN  THE 
DDA 

The  purpose  of  the  construction  model  is  to  estimate,  using  basic  design 
parameters,  construction  sites  and  available  working  days,  quantities  of  resources 
associated  with  construction  of  major  facilities  in  the  DDA.  The  estimating 
procedure  is  to  break  down  each  of  the  major  system  components,  such  as  shelters 
or  roads,  into  individual  construction  tasks.  The  schedules,  personnel  and  materials 
required  for  each  task  are  then  computed  individually.  Total  system  requirements 
are  the  sum  of  the  requirements  for  the  individual  tasks. 

DESIGN  PARAMETERS  (1.3.1) 

The  major  design  parameters  include  shelter  design,  road  design  and  shelter 
spacing.  The  shelter  design  used  in  the  model  was  developed  in  June  1980  by  the 
Ralph  M.  Parsons  Co.  This  design  was  for  the  horizontal  loading  dock  concept  which 
used  624  cubic  yards  (cy)  of  concrete  and  8  3  tons  of  steel  per  shelter.  Typical 
sections  for  both  the  cluster  roads  and  DTN  roads  are  presented  in  Section  3  of  this 
report.  A  3,200  foot  spacing  between  shelters  was  used  for  all  alternatives 
analyzed. 

Estimates  of  direct  construction  personnel  are  based  upon  crew  sizes  and  rates 
of  construction  developed  for  major  construction  activities.  The  rates  for  construc¬ 
tion  of  shelters  and  roads  are  presented  in  Tables  1.3.1-  l  and  1. 3. 1-2  respectively. 
The  types  of  trucks  and  other  major  equipment  used  in  construction  of  the  facilities 
are  presented  in  Tables  1. 3.1-3  and  1.3. 1-4.  The  number  of  trucks  used  was 


table  L.3.1-.1.  Construction  rates  lor 
protective  slit? Iters. 


ITEM 

RATE/CREW/DAY 

CREW  SIZE 

Surveying 

2.5  acres 

5 

Excavation 

4,520  cy 

4 

Backfill 

6,400  cy 

12 

Conipsctwi  Subgrade 

->£n 

*.vv'  W 

r 

_> 

Stope  Stabilization 

5,460  sy 

2 

Rock  Excavation 

300  cy 

3 

Concrete  Forms 

900  SFCA 

6 

Reinforcing  Steel 

2  tons 

6 

Placing  Concrete 

50  cy 

9 

Fencing 

150  LF 

6 

Table  1.3. 1-4.  Equipment  requirements,  roads. 


ITEM 

TYPE  I  EQUIPMENT 

TYPE  II  EQUIPMENT 

Surveying 

Carry-all 

— 

Clearing  and  Grubbing 

Dozer 

— 

Scarify  and  Recompact 

Motor  Grader 

Compactor 

Roadway  Excavation 

Scraper 

— 

Embankment 

i  Motor  Grader 

Compactor 

Rock  Excavation 

Dozer  with  Ripper 

— 

Aggregate  Base /Surface 

Motor  Grader 

Compactor 

Bituminous  Surfacing 

Paver 

Roller 

Frime  Coat  ! 

| 

Spray  Truck 

— 

_  1 

Drainage  1 

Backhoe 

Pipelaver 

Overhead  Transmission 

Flatbed  with  Crane 

— 

Underground  Transmission 

Backhoe 

— 

vr ; 

-  x.:---.  uiuuiJiwj 

Motor  Grader 

Compactor 

calculated  using  average  hauling  distances,  truck  capacities  and  estimates  of  the 
amount  of  material  that  must  be  hauled  per  day. 


The  estimates  of  crew  sizes  and  rates  of  construction  were  derived  from 
standard  construction  estimating  guides  including,  Dodge  Manual  (1978),  Means 
Bunding  Construction  Cost  Data  (i98u),  and  Cater  piiiat  rei  fur  maiiCe  Handbook 
(edition  1 1). 


COMPUTER  RESOURCES  MODEL  (1.3.2) 


The  initial  input  to  the  construction  resources  model  consists  of  a  listing  of 
the  number  of  shelters  and  miles  of  DTN  and  cluster  roads  associated  with  each 
construction  group.  A  beginning  and  end  date  for  construction  of  each  component  is 
specified  which  would  allow  the  IOC  and  FOC  requirements  to  be  met.  Table 
1.3.2- 1  presents  as  an  example  this  basic  input  data  for  the  Texas/New  Mexico  full 
deployment  alternative  using  a  conceptual  construction  schedule. 


The  design  parameters,  rate  of  construction  and  basic  system  input  data  are 
used  to  generate  the  required  quantities  of  construction  resources.  Table  1.3. 2-2 
presents,  for  construction  group  1,  a  summary  of  the  resources  required  for  system 
construction.  Tables  1 . 3.2-3  through  1.3. 2-5  present  the  detailed  calculations 
required  to  generate  resource  quantities.  To  illustrate  the  method  of  calculation, 
personnel  requirements  for  1985  will  be  derived. 


As  shown  in  Table  1.3. 2-2,  the  total  number  of  direct  construction  workers 
needed  in  198  5  is  1,342.  This  figure  is  the  personnel  needed  to  construct  72  shelters, 
30  miles  of  DTN  and  251  miles  of  cluster  roads  in  1985.  The  personnel  figures 
represent  the  average  number  of  persons  that  would  be  needed  over  the  course  of  a 
year.  (Another  way  of  describing  it  would  be  total  man-year  required.)  They  should 
not  be  interpreted  to  mean  that  number  of  people  would  work  continually  for  the 
entire  period.  Many  factors  will  cause  the  number  of  workers  to  vary  considerably 
ever  the  course  of  a  year,  including  weather,  material  availability,  and  .  onstruction 
scheduling.  The  number  of  persons  required  during  peak  periods  or  slack  periods 
may  be  as  much  as  30  percent  or  40  percent  higher  or  lower  than  the  yearly  averges 
Those  figures  do,  however,  represent  the  total  personnel  requirements  for  the  year. 
The  model  generated  data  on  yearly  averages  because  the  socioeconomic  analysis, 
for  which  these  estimates  were  proposed,  is  based  upon  average  yearly  require¬ 
ments.  Table  1.3. 2-3  presents  data  associated  with  shelter  construction  in  Group  1. 
Column  A  lists  the  tasks  required  to  construct  shelters.  For  each  of  these  tasks 
personnel  requirements  have  been  calculated.  For  example,  5  acres  of  land  must  be 
a'jrvcVvd  and  construct i or*,  staked  per  shelter.  This  unit  value  is  shown  in  Column  FV 
The  total  area  which  must  be  surveyed  for  shelter  construction  in  group  1  during 
1985  is  72  shelters  at  5  acres  each,  or  a  total  of  359  acres  as  shown  in  Column  C. 
The  rate  at  which  a  survey  crew  can  complete  the  work  is  2.5  acres  per  shift  per 
crew  per  day  as  shown  in  Column  D.  The  number  of  persons  which  comprise  a 
survey  crew  is  5  as  shown  in  Column  E.  The  required  number  of  crews  in  198  5  is 
determined  by  dividing  the  total  amount  of  work  in  Column  C  by  the  amount  of  work 
which  a  crew  can  perform  in  a  year,  or 


359  acres  of  surveying 


260  workinS  daYs  x  2  5 
year 


acres 

day 


0.55  crews 


The  total  number  of  persons  required  to  complete  the  surveying  task  for  shelter 
construction  in  Group  1  during  1985  is  0.55  crews,  shown  in  Column  F,  multiplied  by 
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Table  1.3. 2-4.  impact  of  ne:u  dtn  construction  on  gpoupi  through  work  day 
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persons  shown  in  Column  F,  or  2.76  persons.  Fractions  of  crews  and  fractions  of 
people  are  shown  to  account  for  the  fact  that  a  particular  task  may  not  tequire  a 
full  crew  for  an  entire  year.  For  example,  where  a  table  siiows  a  requirement  for 
0. 7  crews  this  is  interpreted  to  mean  that  one  crew  would  be  required  for  six 
months  If  five  persons  were  required  for  that  particular  crew,  the  table  would  read 
2.3  persons  and  this  would  represent  a  requirement  for  5  persons  for  a  six  month 
P-  riod.  'similarly,  a  requirement  for  2.*)  crews  for  a  year  would  actually  be 
interpreted  as  requirement  for  7  crews  for  10  months  each. 


The  construction  personnel  requirements  associated  with  snelter  construction 
in  ]'i$s  are  determined  bv  summing  the  t  equipments  for  each  of  the  tasks  as  shown 
m  c  olumn  G. 


In  addir mu  to  the  no?  sous  directly  involved  with  construction,  persons  required 
to  dii\e  the  <  ons  true  lion  .vlu<  Its  must  be  included.  For  example,  the  number  of 
truck  drivers  associated  with  the  backfill  task  in  shelter  construction  has  been 
determined  bv  taking  the  total  quantity  of  backfill  shown  in  Column  C  of  Table 
I.  i.IM,  and  dividing  it  by  260,  the  number  of  working  days  m  3  tear.  This  gives  the 
quantity  of  backfill  which  must  be  moved  per  day.  Tins  daily  amount  is  divided  by 
the  capacity  of  a  truck  shown  in  Column  L.  The  number  of  trips  that  a  truck  can 
make  is  shown  in  Column  N  and  is  based  on  the  trip  distance,  reasonable  average 
speeds  and  maintenance  down  rimes.  The  required  number  of  trucks  as  shown  in 
Column  (7,  is  equal  to  the  amount  of  backfill  which  must  be  moved  daily,  divided  by 
1 1  if  product  of  the  capat  ity  of  the  truck  multiplied  bv  the  number  of  trips  possible  in 
a  da  -a  There  is  one  driver  per  truck,  therefore  the  required  truck  personnel  shown 
m  Column  P.  equals  the  number  of  trucks.  The  total  direct  labor  shown  in  Column  0 
is  equal  to  the  sum  of  construction  workers  and  truck  drivers.  The  total  contracted 
per  so,  me!  shown  in  Column  R  is  equal  to  I/O  percent  of  the  total  direct  labor.  This 


multiplier  of  1/0  percent  is  comprised  of  the  following  factors: 

Itirec:  Labor  100% 

Workers  lot  construction  of  miscellaneous  facilities  (CY1F,  etc.)  20% 

'  .'  i'Ti>te  plant  operators  10% 

i  'ontrai'tors  staff  20% 

Contingency  10% 

\rmy  t  orps  of  engineers  inspectors  10% 

Total  170% 


The  personnel  shown  in  Column  R  of  Table  1. 3. 2-3  is  required  for  construction 
of  shelters  in  Group  1  during  198“>.  The  total  personnel  is  the  sum  of  requirements 
associated  with  shelters.  DTN  and  cluster  road,  as  shown  by  the  totals  of  columns  R 
mi  Tables  1.L2-3,  1.7. 2-4  and  l.f.x-S.  This  total  is  equal  to  the  value  shown  for 
p-'isonnel  m  sin 'up  I  during  lU.xs  on  Table  1.3. 2-2.  A  summary  presenting  the  totals 
for  .ill  the  i  nostrui  tion  groups  in  Alternative  7  is  shown  in  Table  1.3. 2-6. 

In  a  manner  similar  to  the  calculation  of  personnel,  the  requirements  for  each 
o(  the  uonstnii  non  resources  was  determined.  The  following  qua!  i  f  u  at  ions  should 
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be  noted,  however.  Water  quantities  shown  do  not  include  water  for  revegetation. 
Aggregate  includes  only  quantities  used  for  base  and  surface  courses  in  road 
construction.  Aggregate  for  concrete  and  for  asphalt  pavement  are  not  included. 
Steel  quantities  include  both  reinforcing  and  plate  steel.  The  personnel  figures 
include  only  the  construction  workers  themselves.  None  of  their  dependents  are 
included.  Also  not  included  are  additional  personnel  who  may  move  into  the  area  as 
a  result  of  employment  opportunities  associated  with  M-X,  but  who  would  not  work 
on  the  project  itself.  These  are  referred  to  as  indirect  workers.  For  a  complete 
discussion  of  overall  poplation  impacts  of  the  project,  including  construction  worker 
dependents  'and  indirect  workers,  refer  to  the  technical  report  on  economics,  ETR 
#27. 

1.4  METHOD  OF  ESTIMATING  CONSTRUCTION  RESOURCE  QUANTITIES  FOR 
OPERATING  BASE  COMPLEXES 

Quantities  of  construction  resources  for  base  complexes  were  developed  by 
estimating  the  requirements  of  each  structure  or  component  which  comprises  the 
base  complex.  These  quantities  were  then  disaggregated  over  the  period  of 
construction. 

OPERATING  BASE  CONSTRUCTION  PERSONNEL  (1.4.1) 

Estimates  of  construction  personnel  involved  with  the  base  complex  were 
developed  by  the  build  up  of  trade  skill  requirements  by  structure.  Table  1. 4.1-1 
presents  an  example  estimating  sheet  which  contains  the  amount  of  time  required  by 
each  trade  to  complete  the  phases  of  building  construction.  This  type  of  estimate 
was  developed  for  each  structure  in  the  base  complex,  and  disaggregated  over  the 
period  of  construction.  A  summary  of  the  structures  for  which  manpower  estimates 
were  derived  is  presented  in  Table  1.4. 1-2.  With  regard  to  scheduling  in  full  basing 
alternatives,  construction  of  the  OBTS  and  DAA,  which  are  included  in  the  first  OB 
complex,  begins  in  1982.  Construction  of  the  first  OB  proper  begins  in  1983. 
Construction  of  the  second  OB  begins  in  1985.  The  manpower  estimates  developed 
for  the  OB  complexes  include  inspectors  provided  by  the  Army  Corps  of  Engineers, 
and  a  10  percent  contingency.  For  split  basing  alternatives,  construction  of  the  OB 
in  Nevada/Utah  begins  in  1982  and  construction  of  the  OB  in  Texas/New  Mexico 
begins  in  1983.  Tables  presenting  the  estimates  of  direct  base  construction 
personnel  are  contained  in  Appendices  B  through  F.  As  with  the  DDA,  no 
dependents  or  indirect  workers  are  included. 

OPERATING  BASE  CONSTRUCTION  MATERIALS  ( 1.4.2) 

The  total  amounts  of  materials  associated  with  base  construction  were 
estimated  by  TRW  and  contained  in  their  memo  dated  May  2,  1980.  These  total 
quantities  were  disaggregated  over  the  construction  period  based  on  a  reasonable 
estimate  of  phased  construction.  The  construction  quantities  are  presented  in 
Appendices  B  through  F. 
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Table  1.4. 1-2.  Summary  of  operating  base  complex  facil¬ 
ities  .  2 


FACILITY 

COMPONENT  STRUCTURE 

FACILITY 

COMPONENT  STRUCTURE 

First  OB 

Airfield 

DAA 

Roads  and  utilities 

Roads  and  parking 

Heavey  vehicle  assembly 

Concrete  buildings 

MAB  -  assembly 

Concrete  block  buildings 

MAB  -  maintenance 

l 

Metal  buildings 

Re-entry  system 

i 

Wood  and  stucco  housing 

Flammable  storage 

I 

Utilities 

Segregated  storage 

magazine 

1 

Rail  spur 

Storage  igloos 

Coif  course 

Secondary  guard  building 

|  Second  OB 

Airfield 

Rail  spur 

Roads  and  parking 

Cannister  storage  pad 

Concrete  buildings 

1  Missile  stage  storage 

! 

Concrete  block  buildings 

!  Cannisterized  missile 
storage 

Metal  buildings 

Ordinance  storage 

Wood  and  stucco  housing 

Rail  transfer 

Utilities 

Rail  spur 

Golf  course 

CSA 

General  stores 

; 

ASC 

Dormitory 

Shops  electrical ,  etc. 

Vehicle  storage 

Battery  shop  storage  and 
disposal 

Materials  and  spare  parts 

i 

Electrical  test  and 

Softball  field  and  4  tennis  courts 

maintenance 

Helicopter  pad 

Vehicle  maintenance 

Helicopter  hanger 

MOB  office  supplies 

Vehicle  maintenance  shop 

OBTS 

Test  support  building 

Gymnasium 

!  Cluster  maintenance 

Roads  and  utilities 

facility 

Security  alert  facility 

Remote  surveillance  site 

1 

Roads 

1 _ 

Utilities 

■As  contained  in  the  DEIS,  this  will  be  updated  in  the  FEIS  to 
reflect  the  proposed  FY82  MCP. 
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APPENDIX  2 

PROPOSED  ACTION,  NEVADA/UTAH  FULL  BASING  WITH  OB  COMPLEXES  NEAR 

COYOTE  SPRING  VALLEY,  NEVADA  AND  MILFORD,  UTAH. 

LIST  OF  FIGURES 

2-1  System  layout  with  construction  plan  for  Proposed  Action,  Nevada/Utah 

full  basing. 

2-2  First  OB  complex  construction  schedule  for  Proposed  Action, 

Nevada/Utah  full  basing. 

2-3  Second  OB  complex  construction  schedule  for  Proposed  Action, 

Nevada/Utah  full  basing. 

2-4  DDA  construction  schedule  for  Proposed  Action,  Nevada/Utah  full  basing. 

LIST  OF  TABLES 

2-1  Average  direct  personnel  requirements  for  Proposed  Action,  Nevada/Utah 

full  basing. 

2-2  Average  construction  personnel  requirements  for  Proposed  Action, 

Nevada/Utah  full  basing. 

2-3  Average  A&CO  personnel  requirements  for  Proposed  Action,  Nevada/Utah 

full  basing. 

2-4  Average  operations  personnel  requirements  for  Proposed  Action, 

Nevada/Utah  full  basing. 

2-5  Total  construction  resources  for  Proposed  Action,  Nevada/Utah  full 

basing. 

2-6  Total  OB  complex  construction  resources  for  Proposed  Action, 

Nevada/Utah  full  basing. 

2-7  Total  DDA  construction  resources  for  Proposed  Action,  Nevada/Utah  full 
basing. 

2-8  Total  DDA  construction  resources  by  group  for  Proposed  Action, 

Nevada/Utah  full  basing. 
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PROPOSED  ACTION 


Description 

The  Proposed  Action  calls  for  full  basing  deployment  in  the  southern  and  east- 
central  parts  of  the  Nevada/Utah  siting  region,  with  the  first  OB  complex  located 
near  Coyote  Spring  Valley,  Nevada  and  a  second  OB  complex  near  Milford,  Utah. 

Construction  Scenario 

The  construction  plan  used  in  the  analysis  of  the  full  basing  system  deployed  in 
Nevada/Utah  (Proposed  Action)  is  shown  in  Figure  2-1.  Six  to  ten  concrete  plants 
would  be  required  in  a  total  of  20  different  locations.  Colocated  with  these  plants 
would  be  construction  camps,  marshalling  yards/staging  areas,  and  life  support 
facilities.  The  exact  locations  for  these  piants/camps  will  be  determined  based 
primarily  on  the  following  criteria:  water  availability,  aggregate  availability,  and 
minimum  haul  distances. 

OB  Complex  Construction 


A  construction  camp  will  be  established  at  each  of  the  two  OB  complexes. 
The  major  construction  item  originating  from  these  two  camps  is  building  construc¬ 
tion;  such  as  concrete  and  concrete  block  structures,  metal  structures,  and  wood 
frame  structures. 

When  the  scheduling  for  the  OB  complexes  was  established,  it  was  intended 
that  construction  would  begin  at  the  first  OB  complex  in  1982  and  would  be 
complete  in  1986.  Construction  of  the  second  OB  complex  would  begin  in  1985  and 
end  in  1989.  There  are  studies  in  progress  which  may  change  this  preliminary 
scheduling. 

For  the  Proposed  Action,  the  first  OB  complex  is  near  Coyote  Spring  Valley, 
Nevada.  Most  of  the  construction  in  the  first  year  will  be  concentrated  in  the  DAA, 
OBTS,  and  at  the  airfield.  A  portion  of  the  DTN  connecting  the  DAA  to  the  DDA 
will  also  be  constructed  from  the  camp  in  the  OB  complex.  Construction  in  the 
OBTS  and  at  the  airfield  should  be  completed  by  1984,  with  the  rest  of  the 
construction  years  devoted  to  the  remainder  of  the  DAA  and  the  OB.  All  technical 
facilities  at  the  first  OB  complex  must  be  complete  by  the  end  of  1985  to  meet  IOC 
in  1986.  Figure  2-2  shows  the  construction  schedule  for  the  first  OB  complex. 

The  second  OB  complex  for  the  Proposed  Action  is  near  Milford,  Utah.  Since 
this  complex  does  not  have  to  be  operational  for  IOC,  construction  will  not  be  at  as 
an  accelerated  rate  as  for  the  first  OB.  All  construction  activity  will  be  at  the  OB 
and  airfield,  since  there  is  no  DAA  or  OBTS  associated  with  the  second  OB  complex. 
Figure  2-3  shows  the  construction  schedule  for  the  second  OB  complex. 

DDA  Construction 


The  key  construction  items  originating  from  the  DDA  piants/camps  are  DTN 
roads,  cluster  roads,  and  protective  shelters.  The  range  of  DTN  road  mileage 
constructed  from  any  one  plant/camp  is  between  50  and  150  mi.  Between  100  and 
500  mi  of  cluster  roads  can  be  constructed  from  a  plant/camp.  The  number  of 
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Figure  2-2.  First  OB  complex  construction  schedule  for 
Proposed  Action,  Nevada/Utah  full  basing. 
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protective  shelters  built  from  a  plant/camp  ranges  from  100  to  450.  These 
construction  ranges  occur  because  no  constant  construction  rates  were  used  for  each 
group. 


Eighteen  construction  groups  were  established  for  scheduling  purposes.  Each 
group  contains  from  6  to  19  clusters.  The  construction  groups  were  combined  to 
form  six  general  regions.  To  meet  schedules  and  minimize  the  total  personnel  in  any 
area  at  a  given  time,  construction  operations  would  be  conducted  concurrently  in 
the  six  regions,  as  indicated  by  the  construction  path  arrows.  These  construction 
operations  will  be  pursued  in  accordance  with  the  schedule  shown  in  Figure  2-4. 

Work  would  begin  at  Coyote  Spring  Valley,  where  the  first  OB  complex 
construction  terminates,  then  proceed  north  to  Dry  Lake  and  DeJamar  valleys, 
progress  through  Utah  and  Nevada,  and  end  in  Sand  Springs  Valley.  By  late  1984, 
construction  would  be  occurring  simultaneously  in  all  six  regions.  Construction  will 
peak  in  1986.  This  sequence  is  planned  to  permit  Intermountain  Power  Project  (IPP) 
construction  to  sequentially  follow  local  M-X  construction  and,  thus,  turn  the 
cumulative  impacts  of  both  projects  in  the  immediate  region  into  a  lower  peak  over 
a  longer  peri'  *  An  attempt  has  been  made  to  integrate  the  M-X  construction  with 
planned  majo.  projects.  Schedule  changes  for  specific  construction  groups  for  the 
Proposed  Action  could  be  made. 

Construction  Resource  Requirements 

Table  2-1  shows  the  average  direct  personnel  required  for  any  given  year.  This 
table  includes  construction,  assembly  and  checkout  (A&CO),  and  operations  person¬ 
nel.  The  peak  year  for  construction  personnel  occurs  in  1986  with  approximately 
17,000  required.  AicCO  personnel  requirements  peak  over  a  three-year  span,  1986- 
1988,  with  approximately  6,000  people  required  in  each  of  the  years.  The  peak  for 
operations  personnel  will  occur  at  final  operational  capability  (FOC)  in  1989,  and 
remain  constant  thereafter.  This  number  will  be  approximately  13,000.  Tables  2-2, 
2-3,  and  2-4  give  a  more  detailed  breakdown  of  construction,  A&CO,  and  operations 
personnel  requirements,  respectively. 

The  total  construction  resources  for  the  Proposed  Action  are  shown  in  Table  2- 
5.  Generally,  the  peak  year  requirement  for  most  of  the  construction  resources 
occurs  in  1987.  Except  for  personnel,  incremental  and  cumulative  quantities  are 
shown  for  each  resource.  The  personnel  numbers  represent  average  direct  construc¬ 
tion  personnel  only.  No  water  for  revegetation  was  included.  The  disturbed  area 
includes  OB  complex,  protective  shelter,  and  road  construction,  but  does  not  include 
the  areas  associated  with  temporary  construction  facilities,  such  as  marshalling 
yards,  water  wells,  aggregate  pits,  etc.  Reinforcing  steel  and  steel  shapes  comprise 
the  total  steel  quantities.  Quantities  for  aggregate  include  road  construction  only. 

OB  Complexes 

Table  2-6  shows  the  total  construction  resources  for  both  OB  complexes. 
There  is  no  peak  year  for  all  of  the  construction  resources.  This  does  not  occur  for 
several  reasons.  The  two  OB  complexes  are  generally  constructed  during  different 
years,  with  only  the  two  middle  years  of  the  total  eight-year  span  having  a 
construction  overlap.  The  two  OB  complexes  are  very  different  in  size  and  makeup. 


Table  2-1.  Average  direct  personnel  requirements  for  Proposed 
Action,  Nevada/Utah  full  basing. 


DESCRIPTION 

PERSONNEL 

1982 

1983 

1984 

1985 

1986 

1987 

1990 

Construction 

DDA1 

100 

2,150 

8,400 

14 ,500 

13,400 

11,600 

4 .050 

First  OB  Complex2 

1,150 

1,900 

2,300 

2,000 

1,200 

Second  OB  Complex3 

400 

1.350 

2  ,050 

1 ,450 

75C 

Subtotal 

1 , 150 

2.000 

4.450 

10,800 

17,050 

15,450 

13.050 

4 .800 

I 

A  k  CO 

DDA5 

50 

100 

1,750 

3,150 

3,150 

3,100 

3.100 

50 

First  OB  Complex2 
Second  OB  Complex3 

350 

900 

1,800 

2,850 

2,850 

2,800 

2,650 

50 

Subtotal 

400 

1,000 

3,550 

6,000 

6,000 

5.900 

5.750 

100 

Operations 

First  OB  Complex2 

1,250 

2,500 

2,750 

5,000 

6.250 

7.500 

7.500 

7.500 

Second  OB  Complex3 

1 .400 

2,800 

4 . 250 

5 . 700 

5  700 

5 . 700 

Subtotal 

1 

1,250 

2,000 

5,150 

7,800 

10,500 

13.200 

13 . 200 

1 3 . 200 

TOTAL 

_ 

1 . 150 

— 

2,400 

- . - 

6 . 700 

16.850 

28,200 

2P.250 

29,450 

23 . 750 

1 3 . 300 

1 3 , 200 

2165-j 

^Designated  deployment  area  (DDA)  includes  protective  shelters  (PS),  area  support  centers  { A SC ) . 
designated  transportation  network  ( DTN ) .  cluster  maintenance  facilities  (CMF),  remote  surveillance 
sites  ( RSS  )  ,  and  cluster  roads  (CR). 

2First  OB  complex  includes  operating  base  (OB),  designated  assembly  area  (DAA),  operational  base 
test  site  (OBTS).  and  airfield. 

33econd  OB  complex  includes  OB  and  airfield. 
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Table  2-2.  Average  construction  personnel  requirements  for 
Proposed  Action,  Nevada/Utah  full  basing. 


GROUP 

CONSTRUCTION 

PERSONNEL 

NUMBER 1 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1 

100 

950 

1,600 

250 

2 

50 

1 , 700 

150 

3 

20C 

1,350 

1,650 

350 

4 

1 

150 

1,350 

1,400 

5 

150 

1,300 

1,050 

6 

550 

1,800 

1,200 

7 

i 

600 

1.450 

700 

8 

150 

1,150 

1,350 

50 

9 

350 

1,200 

2,400 

600 

10 

100 

1,000 

2.000 

700 

11 

50 

750 

1,250 

50 

12 

1,200 

1.000 

13 

100 

1,250 

2,300 

14 

650 

1,100 

15 

50 

750 

1.450 

250 

16 

100 

1,150 

400 

17 

250 

1,550 

950 

18 

750 

1.750 

950 

Subtotal 

100 

2.150 

8 . 400 

14.500 

13.400 

11.600 

4,050 

First  OB  Complex' 

1 .  150 

1.900 

2.300 

2 . 000 

1 . 200 

Second  OB  Complex3 

400 

1.350 

2 , 050 

1.450 

750 

Total 

_ 1 

1 . 150 

10,800 

17,050 

15,450 

13.050 

4.800 

2330-1 


1  See  Figures  2-1  and  2-4. 
'See  Figure  2-2. 

'See  Figure  2-3. 
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Table  2-3.  Average  A&CO  personnel  requirements  for  Proposed 
Action,  Nevada/Utah  full  basing. 


GROUP 
NUMBER 1 


A  81  CO  PERSONNEL 


1986 

1987 

1988 

1989 

1990 

60 

360 

400 

30 

360 

80 

30 

320 

380 

30 

350 

800 

260 

130 

340 

180 

250 

320 

20 

520 

140 

20 

230 

540 

550 

270 

10 

280 

260 

30 

50 

30 

300 

620 

1 ,000 

230 

320 

60 

250 

100 

60 

360 

250 

180 

470 

720 

3.150 

3,150 

3,100 

3,100 

50 

2 . 850 

2 , 850 

2 . 800 

2,650 

50 

6,000 

6.000 

5 , 900 

5,750 

100 

•  See 

Figures  2-1  and  2-4. 

2331-1 

'  See 

Figure  2-2, 

*See 

Figure  2-3. 

[j] 


Table  2-4.  Average  operations  personnel  requirements  for 
Proposed  Action,  Nevada/Utah  full  basing. 


EMPLOYMENT 


OPERATIONS  PERSONNEL 


TYPE 

1984 

1985 

1986 

1987 

1988 

1989 

First  OB  Complex 

Of  f icer 

100 

200 

300 

400 

500 

600 

Enlisted 

950 

1 , 925 

2,900 

3,850 

4,800 

5,750 

Civilian 

200 

375 

550 

750 

950 

1,150 

Subtotal 

1,250 

2,500 

3,750 

5,000 

6 , 250 

7,500 

Second  OB  Complex 

Officer 

100 

200 

Enlisted 

1,100 

2,200 

3 , 250 

Civilian 

200 

400 

650 

Subtotal 

1,400 

2,800 

4,250 

5.700 

Total 

1,250 

2,500 

5,150 

7,800 

10,500 

13.200 

2168-2 


NOTE:  Operations  employment  will  continue  at  1989  levels 

throughout  the  operating  life  of  the  project. 
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Table  2-5 


CONSTRUCTION 

RESOURCES 


Personnel 


Water  (AF) 
Incremental 
Cumulative 


Disturbed  Area  (Acres) 
Incremental 
cumulative 


Materials 

Steel  (Tons) 
Incremental 
,  Cumulative 


Concrete  (CY*1,000) 
Incremental 
Cumulative 


Asphalt  ( TNS*  1 , 000 ) 
Incremental 
Cumulative 


Aggregate  (CY*1,000) 
Incremental 
Cumu 1  at i ve 


Prime  Coal  (TNS) 
Incremental 
Cumulu  C ive 


Fencing  (LF*1,000) 
I nc  remen  la  l 
Cumu la  1 1 ve 


ersonnel  numbers  ire 


Total  construction  resources  for  Proposed  Action 
Nevada/Utah  full  basing. 


QUANTITY  PER  YEAR 


1,150  1,992 


380  890 

380  1,270 


1,740  I  3,31 
1,740  I  5.05 


1984 

1985 

1986 

1987 

;  1988 

4,400 

10 , 722 

17,075 

15,303 

13,017 

jjggfgai 

18,376 

25,779 

20,669 

46.448 

23,075 

69,523 

14,295 

83,818 

10,907 

15,964 

26 , 566 

42,530 

32,631 

75,161 

36,461 

111,622 

22,926 

134,548 

3,539  30,112  121,399  82,982  107,242150,068 
4,389  34,501  155,900  238,882  346,124^96,192 


140  363 

140  503 


491  I  1,836  1,979 


3,659  11,921  10,395  13,630 

4,162  16.083  26,478  40,108 


6,725  7,816  7,898 

7,169  14,985  22,883 


397  100 


1.938  1,308  1,727 


649 

47 

,745 

850 

35 

.035 

807 

‘5 

.330 

:earlv  averages 


Table  2-6.  Total  OB  complex  construction  resources  for 
Proposed  Action,  Nevada/Utah  full  basing. 


CONSTRUCTION 

RESOURCES 


Personnel 1 

Water  (AF) 

I ncremen tal 
Cumulat ive 


Disturbed  Area  (Acres) 
Incremental 
cumulat ive 


Materials 

Steel  (Tons) 
Incremental 
,  Cumulative 

Concrete  (CY* 1,000) 
Incremental 
Cumulative 


Asphalt  (TNS»1,000) 
I  ncremental 
Cumu la t ive 


Aggregate  (CY*1,000) 
I ncremental 
Cumu I  at ive 


I'r  l  me  i 'ou  t  i  TNS  ) 
I  ncremen t a l 
Cumu lat i ve 


Fencing  (  LF* 1,000) 
i  nc  r  einen  tal 
•  ‘uinu  la 1. 1  ve 


Personnel  aumners  are 


QUANTITY  PER  YEAR 


1982  1983  1984  1985  1986  1987  1988  1989 


1,150  1,900  2,300  2,400  2,550  2,050  1,450  750 


2,300  4,280  5,490 


330 

290 

210 

1,240 

1,530 

1 . 740 

1 ,210 

! 

2 , 300 

1 ,010 

5 , 490 

7.790 

9  .  100 

23 

0 

29 

08 

08 

97 

•early  averages. 


850 


5 

2 


3311-2 
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The  total  resource  requirements  associated  with  construction  of  the  DDA  for 
the  Proposed  Action  are  shown  in  Table  2-7.  Incremental  and  cumulative  quantities 
are  shown  for  each  item  except  personnel.  Water  quantities  are  for  concrete,  dust 
suppression,  compaction,  and  construction  personnel  use.  It  does  not  include  water 
required  for  revegetation.  The  disturbed  areas  are  the  result  of  construction  of 
protective  shelters  and  roads.  Disturbed  areas  associated  with  construction  of 
temporary  facilities,  such  as  marshalling  yards,  wells,  aggregate  pits,  etc.,  are  not 
included.  The  steel  quantities  presented  include  both  reinforcing  and  plate  steel. 
The  quantities  shown  for  aggregate  are  for  road  construction  only.  Table  2-8  is 
identical  to  Table  2-7  except  that  it  shows  the  construction  resources  required  for 
each  construction  group. 


Table  2-7.  Total  DDA  construction  resources 
Action,  Nevada/Utah  full  basing. 


for  Proposed 


QUANTITY  PER  YEAR 


CONSTRUCTION  RESOURCES 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Personnel  ‘ 

92 

2,100 

8,322 

14 , 525 

13,252 

11,567 

4,071 

Water  (AF) 

Incremental 

270 

5,383 

17,556 

19,729 

22 , 275 

13,725 

2,927 

Cumulat ive 

270 

5,653 

23,209 

42,937 

65,212 

78,938 

81,865 

Disturbed  Area  (Acres) 

Incremental 

317 

7,307 

26,096 

31,101 

34,221 

22 , 9 26 

5,484 

Cumulat ive 

317 

7,624 

33,720 

99,042 

121,968 

127,452 

Steel  ( TNS  ) 

Incremental 

2,539 

29,232 

120,409 

182,262 

106,742 

49,818 

Cumulative 

2,539 

31,770 

152,179 

234,441 

341,182 

391 ,000 

1  Concrete  ( CY  1,000) 

i  Incremental 

19 

215 

884 

604 

784 

366 

;  Cumu  1  at i ve 

Asphalt  TNS  1.000) 

19 

233 

1,117 

1,721 

2,505 

2,870 

i  Incremental 

121 

1,211 

1,596 

1,829 

1,795 

227 

Cumulat ive 

Aggregate  vCY  1.000) 

121 

1,332 

2,928 

4,758 

6,553 

6,780 

I nc  remental 

143 

3,399 

11,631 

10,065 

13,340 

6,778 

549 

Cumulat ive 

143 

3,542 

15,173 

25,238 

38,578 

45,356 

45,905 

j  Prime  Coat  (TNS) 

Incremental 

Cumulative 

j  Fencing  ( LF  t  1 . 000  ) 

444 

444 

4,425 

4,870 

5,836 

10 , 706 

6,688 

17,394 

6,564 

23,958 

820 

!  Incremental 

j 

40 

465 

1  ,915 

1,308 

1,698 

792 

Cumulative 

| 

40 

505 

2,421 

3,729 

5,427 

6,219 

Protective  Shelters 

Incremental 

I 

30 

344 

1  ,417 

968 

1,256 

586 

Cumulat ive 

Miles  it  DTN  Roads 

! 

30 

374 

1,790 

2,758 

4,014 

4,600 

I nc remen t a  1 

26 

260 

343 

393 

386 

49 

'unu i at  ive 

Miles  ii  .'luster  Roads 

26 

286 

630 

1.023 

1  ,409 

1 . 458 

. nc  rementa l 

323 

1.594 

1,294 

1.335 

1.064 

90 

unm  1  a  (  l vi> 

323 

1.917 

3.211 

5,046 

•5,110 

6.200 

I'»» r>;  »nm*  I  :iu:nt)Mrs  »rr*  v'oariv  averages. 
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TABLE  2-8.  TOTAL  DOA  CONSTRUCTION  RESOURCES  0T  GROUP  FOR  PROPOSED  ACTION,  ^  . 

NEVAOA/UTAH  FULL  RASING.  1 


.'•'s.  4 


PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 


'PtRSOHHtl  NUH6EXS  ME  YE  MO  »VE»»GES 


PERSONNEL  NUMBERS  ARE  YE ABLY  AVERAGES 


TABLE  2-8.  TOTAL  DOA  CONSTRUCTION  RESOIKCES  ST  GROUP  F 0*  PROPOSED  ACTION,  GROUP  A 

NEVADA/UTAH  FULL  BASING 

QUANTITY  PER  YI  M)  (PAGE  A  OF  IB) 


PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 


PERSONNEL  NUWERS  ARE  YEARLY  AVERAGES 


PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 
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PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 


PERSONNEL  NUWERS  ARE  YEARLY  AVERAGES 


PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 


PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 


TABLE  2-8.  TOTAL  DDA  CONSTRUCTION  RESOURCES  BY  GROUP  FOR  PROPOSED  ACTION, 

NEVADA/UTAH  TULL  BASING.  GROUP  14 


PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 


f 


PERSONNEL  NUMBERS  ARE  YEARLY  AVERAGES 


PERSONNEL  tMRBERS  ARE  YEARLY  AVERAGES 


APPENDIX  3 


ALTERNATIVES  1  THROUGH  6,  NEVADA/UTAH  FULL  BASING  WITH  OB  COM¬ 
PLEXES  AT  VARIOUS  LOCATIONS. 


i 

» 
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ALTERNATIVES  1  THROUGH  6 


Description 

These  alternatives  use  the  same  basic  DDA  layout  as  the  Proposed  Action,  but 
different  OB  complex  locations.  Alternative  1  has  the  first  OB  complex  near 
Coyote  Spring  Valley,  Nevada,  and  the  second  OB  complex  near  Beryl,  Utah. 
Alternative  2  also  has  the  first  OB  complex  near  Coyote  Spring  Valley,  Nevada,  but 
the  second  OB  complex  is  near  Delta,  Utah.  The  first  OB  complex  is  located  near 
Beryl,  Utah,  for  both  Alternatives  3  and  4.  The  second  OB  complex  is  located  near 
Ely,  Nevada  for  Alternative  3,  and  near  Coyote  Spring  Valley,  Nevada  for  Alterna¬ 
tive  4.  Alternatives  5  and  6  have  the  first  OB  complex  located  near  Milford,  Utah. 
The  second  OB  complex  is  near  Ely,  Nevada  for  Alternative  5,  and  near  Coyote 
Spring  Valley,  Nevada  for  Alternative  6. 

Construction  Scenario 

The  construction  plan  used  for  Alternatives  1  through  6  is  almost  identical  to 
the  plan  for  the  Proposed  Action,  as  shown  in  Figure  2-1  of  Appendix  2.  The  same 
number  of  concrete  plants,  construction  camps,  marshalling  yards/staging  areas,  and 
life  support  facilities  are  required.  Minor  adjustments  are  needed  because  of  the 
alternate  OB  complex  locations. 

OB  Complex  Construction 

The  construction  scenario  described  in  Appendix  2  for  the  OB  complexes  for 
the  Proposed  Action  is  also  valid  for  Alternatives  1  through  6.  The  only  variation  is 
the  location  for  each  of  the  OB  complexes. 

DDA  Construction 


Since  the  DDA  is  identical  for  the  Proposed  Action  and  Alternatives  1  through 
6,  there  is  no  significant  change  to  the  construction  plan  for  the  DDA.  Selection  of 
different  clusters  for  IOC  could  revise  the  construction  schedule  shown  in  Figure  2-4 
of  Appendix  2. 

Construction  Resource  Requirements 

Table  2-1  through  2-8  of  Appendix  2  apply  to  Alternatives  1  through  6,  as  well 
as  the  Proposed  Action.  See  Appendix  2  for  the  discussion  of  the  construction 
resource  requirements  for  the  Proposed  Action. 


APPENDIX  4 
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ALTERNATIVE  7 


Description 

Alternative  7,  full  basing  deployment  in  Texas/New  Mexico,  has  the  first  OB 
complex  near  Clovis,  New  Mexico,  and  the  second  OB  complex  near  Dalhart,  Texas. 

Construction  Scenario 

The  construction  plan  used  in  the  analysis  of  the  full  basing  deployment  in 
Texas/New  Mexico  (Alternative  7)  with  operating  base  complexes  near  Clovis,  New 
Mexico  and  Dalhart,  Texas  is  shown  in  Figure  4-1.  It  is  estimated  that  between  four 
and  seven  concrete  plants  would  be  required  in  a  total  of  16  different  locations. 
Construction  camps  would  be  colocated  with  the  concrete  plants.  Water  availa¬ 
bility,  aggregate  availability,  and  minimum  haul  distances  will  be  the  final  deter¬ 
mining  factors  in  the  exact  locations  for  these  plants/camps. 

OB  Complex  Construction 

The  need  for  construction  camps  at  the  OB  complexes  for  the  full  basing 
deployment  in  Texas/New  Mexico  is  not  the  same  as  in  the  Nevada/Utah  region. 
The  first  OB  complex  near  Clovis  will  require  a  construction  camp,  but  ti.e  second 
OB  complex  near  Dalhart  will  not.  The  proximity  of  the  DDA  and  its  con- truction 
camp  in  construction  group  number  11  (see  Figure  4-1)  to  the  second  OB  complex 
will  allow  the  construction  cmnp  to  be  used  for  both  the  DDA  and  the  OB  complex. 

The  construction  scheduling  for  the  OB  complexes  was  identical  to  that  for  the 
Proposed  Action.  The  first  OB  complex  near  Clovis,  would  be  constructed  between 
1982  and  1986.  Construction  of  the  second  OB  complex  near  Dalhart,  will  be 
between  1985  and  1989.  Studies  now  in  progress  may  change  this  preliminary 
scheduling. 

Additionally,  the  construction  scenario  for  the  OB  complexes  for  Alternative  7 
is  identical  with  that  for  the  Proposed  Action  (see  Appendix  2)  with  the  exception, 
as  stated  above,  that  the  second  OB  complex  will  be  built  from  the  construction 
camp  associated  with  the  DDA  in  group  number  1 1. 

Figures  4-2  and  4-3  show  the  construction  schedules  associated  with  the  first 
and  second  OB  complexes,  respectively. 

DDA  Construction 


Protective  shelters  and  DTN  and  cluster  roads  are  the  major  construction 
items  that  originate  from  the  plants/camps.  A  range  of  between  150  and  400 
protective  shelters  could  be  built  from  a  plant/camp.  The  range  of  DTN  road 
mileage  built  from  a  plant/camp  is  between  50  and  150  mi.  Between  200  and  550  mi 
of  cluster  roads  can  be  constructed  from  a  plant/camp.  These  number  ranges  differ 
from  those  discussed  for  the  Proposed  Action  because  different  construction  rates 
were  used. 

Fifteen  construction  groups  with  from  8  to  19  clusters  are  organized  into  three 
general  regions.  The  schedule  for  construction  is  shown  in  Figure  4-4.  Construction 
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3396  A 

Figure  4-2.  First  OB  complex  construction  schedule  for 

Alternative  7,  Texas/New  Mexico  full  basing. 
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Figure  4-3.  Second  OB  complex  construction  schedule 
for  Alternative  7,  Texas/New  Mexico  full 
basing . 
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Figure  4-4.  DDA  construction  schedule  for  Alternative  7, 
Texas/New  Mexico  full  basing. 


would  begin  at  the  first  operating  base  complex  located  near  Clovis  and  progress  to 
construction  group  number  5  by  1983.  By  1985,  construction  would  be  occurring  in 
all  three  of  the  regions.  Detailed  schedules  and  milestones  will  be  established 
following  final  review  of  inputs  and  additional  engineering. 

Construction  Resource  Requirements 

Table  4-1  shows  that  the  peak  demand  for  construction,  assembly  and  checkout 
(A&OO),  and  operations  personnel  occurs  in  1987-1988  with  approximately  30,000 
persons  employed.  Personnel  requirements  for  construction  peak  in  1987  with 
approximately  16,000  employees.  Similar  to  the  Proposed  Action,  A<5cCO  personnel 
requirements  peak  over  a  three- year  span,  1986-1988,  with  about  6,000  people 
needed  in  each  of  the  years.  Operations  personnel  will  reach  about  13,000  by  late 
198q,  and  remain  constant  thereafter.  Tables  4-2,  4-3,  and  4-4  give  a  more  detailed 
breakdown  for  each  of  these  types  of  personnel  requirements. 

Table  4-5  shows  the  total  construction  resources  required  for  Alternative  7. 
Most  of  the  construction  resources  reach  a  peak  year  demand  in  1987.  The  same 
conditions  apply  to  Alternative  7  as  they  did  to  the  Proposed  Action,  as  discussed  in 
Appendix  2. 

OB  Complexes 

The  total  construction  resources  required  for  both  OB  complexes  are  shown  in 
Table  4-6.  \s  is  the  situation  with  the  Proposed  Action,  there  is  no  one  common 
peak  year  tor  all  the  construction  resources.  Except  for  two  years  of  overlapping 
construction,  the  two  OB  complexes  are  constructed  during  different  years. 

DO  A 


The  total  resource  requirements  associated  with  construction  of  the  DDA  for 
the  Ti  xas/\ew  Mexico  full  basing  deployment  are  shown  in  Table  4-7.  Water 
requirements  include  water  for  dust  suppression,  concrete,  and  direct  employees, 
but  not  for  revegatation.  The  disturbed  areas  include  construction  of  protective 
shelters  and  roads  but  not  temporary  facilities,  such  as  aggregate  pits.  Table  4-8 
shows  the  construction  resources  required  for  each  construction  group. 


Table  4-1.  Average  direct  personnel  requirements  for  Alternative 
7,  Texas/New  Mexico  full  basing. 


L'E.SOUPTION  PERSONNEL 


"First  OB  complex  includes  OB,  DAA .  OBTS .  And  Airfield.  The  possibility  M  usinK  the  ex  inline 
airfield  at  Clovis  exists,  but  was  not  considered  for  this  analysis. 


Second  OB  complex  includes  OB  and  airfield. 


Table  4-2.  Average  construction  personnel 
requirements  for  Alternative  7, 
Texas/New  Mexico  full  basing. 


CONSTRUCTION  PERSONNEL 


1982  1933  1984  1985  1986  1987  1988  1989 


200  1,350  1,950  400 

250  1,350  1,400  550 

600  850  1,250  850 

50  1,200  2,300 


1 .150  1 ,000 

200  1,250  700 

850  1,500  50 

50  750  1,850 

500  1,350 

1,200  2,150  1,050 

200  1,450  2,200  500 

50  800  1,500  1,650  250 

50  800  1,250  50 

900  1.950  1,450 


8,100  12,050  13,900  11 ,750  3,600 


I  50  1 . 900  2 . 400  2 . 000  1 , 200 


200  1.350 


850  I  5.000  10.300  14.600 


13.200  4,350 


■Sfi*  Ficurp  4-1  and  4-4. 
*  Svc  F 1  iru  rt  4  -  2  . 

5  Sot*  Figure*  4-3. 
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Table  4-3.  Average  A&CO  personnel  requirements  for 
Alternative  7,  Texas/New  Mexico  full 
basing . 


GROUP 

A  & 

CO  PERSONNEL 

NUMBER  1 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1 

800 

SB 

2 

400 

3 

300 

Sill 

100 

4 

150 

300 

600 

5 

50 

100 

800 

350 

6 

250 

300 

7 

300 

300 

8 

400 

250 

Q 

150 

300 

500 

10 

200 

500 

li 

100 

450 

450 

100 

12 

250 

400 

450 

100 

13 

500 

400 

300 

14 

250 

250 

15 

500 

750 

50 

Subtotal 

50 

100 

1  .750 

3,150 

3,100 

50 

First  Oft 
Complex : 

350 

900 

1 ,800 

2,850 

2,850 

2,800 

2,650 

50 

Second  OB 
Complex 3 

Total 

400 

1 .000 

3.550 

6,000 

6,000 

5,900 

5,750 

100 

'See  Figures  4-1  and  4-4. 
:See  Fipure  4-2. 

■'See  Figure  4-3. 
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Table  4-4. 


Average  operations  personnel  requirements  for 
Alternative  7,  Texas/New  Mexico  full  basing. 


EMPLOYMENT 

TYFE 

OPERATIONS  PERSONNEL 

1984 

1985 

1986 

198" 

1988 

1989 

FIRST  Or  COMPLEX 

IOC 

200 

30C 

400 

500 

60C 

Enlisted 

950 

1,925 

2,900 

3,850 

4,800 

5,750 

Civilian 

200 

375 

550 

750 

950 

1,150 

Subtotal 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

SECOND  OB  COMPLEX 

Officer 

100 

200 

350 

4  50 

Enlisted 

1,100 

2,200 

3,250 

4,400 

Civilian 

200 

400 

650 

850 

Subtotal 

1,400 

2,800 

4,250 

5,700 

Total 

1,250 

2,500 

5,150 

7,800 

10,500 

13,200 

2173-1 


NOTE:  Operations  emnloyment  will  continue  at  1989  levels  throughout  the 
operating  life  of  the  project. 
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Table  4-5.  Total  construction  resources  for  Alternative  7. 
Texas/New  Mexico  full  basing. 


CONSTRUCTION 

RESOURCES 

QUANTITY  PER  YEAR 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Personae l 1 

1 , 150 

2,834 

4,981 

10,278 

14.414 

15.874 

13 . 102 

4,259 

Water  (A F) 

Incremental 

Cumu la  t i ve 

380 

380 

3,217 

3,597 

5,922 

9,519 

15,554 

23,073 

20,494 
45 , 567 

21 , 225 
66,792 

13.636 
80 . 428 

2 , 503 
82J13JL 

Disturbed  Area  (Acres) 

Incremental 

cumulat i ve 

1,740 

1,740 

6,444 

8 , 184 

11,171 

19 , 355 

22 , 110 

41,465 

32,030 

73,495 

34.483 

107.978 

22 . 208 

4.311 

134.497 

Materials 

Steel  (Tons) 

Incremental 

,  Cumulative 

ESI 

12,163 

13,013 

45,362 

58.375 

76.287 

134,662 

103,797 

238,459 

112,592 
351  .051 

45 . 13£ 
396 . 19C 

Concrete  (CY*l,000) 

Incremental 

Cumulative 

150 

150 

252 

402 

763 

1,642 

947 

2.589 

963 

3,552 

40C 

3.951 

Asphalt  (TNS» 1,000) 

Incremental 

Cumulative 

657 

657 

968 

1,625 

1 .  198 

5.266 

1.508 

6.774 

170 

6.944 

10C 

7 , 041 

Aggregate  (CY*1,000) 

Incremental 

Cumu 1  a 1 1 ve 

■ 

1.863 

2.003 

3.483 

3  .  486 

3,910 

14 . 396 

12,210 

26.606 

11 . 781 

)8 . 387 

6 . 421 

14 . 308 

o-»- 

1 5 .085 

Prime  ‘.'oat  (TNS) 

l  nc remen tai 

Oumu la l i ve 

2.403 

2.403 

4.414 

7.217 

10,032 

17 . 249 

5 , 04 1 

22.290 

•5.936 

39 . 326 

1 .610 

30.836 

35(1 

31 . 486 

Fencing  (LF*1,000) 

[  ncremen tal 

'.'innuiat  ive 

133 

183 

■ 

1 .  221 

2,  152 

1,640 

3 , 792 

m 

| 

Personnel  numbers  are  vearlv  averages.  ^ Tt  1  r>— - * 


'  ^ 
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fable  4-7.  Total  DLA  construction  resources  for  Alternative  7 
Texas/New  Mexico  full  basing. 


QUANTITY  PER  YEAR 


Personne 1 • 

V.'ater  (AF) 

I  ncremental 
Cumulat ive 

Disturbed  Area  (Acres) 
Incremental 
Cumulative 
Steel  1 TNS) 

Incremental 
Cumulat ive 
Concrete  ( CY *1.000) 
In<'remental 
Cumulat ive 
Asphalt  i TNS *1.000) 
Incremental 
Cumulat ive 

\ggregate  (CY  *1.000) 

I ncremental 
Cumulat ive 
Prime  Coat  (TNS) 

I  no  remen t a  1 
Cumu 1  a 1 1 ve 
Fencing  (LF *1.000) 

I ncremental 
Cumu 1  a  t i ve 


t  ««•  r  i  ve  She  Iters 
ncremental 
amuiat ive 
■■■■>  »i  .'TN  Roads 
c.c  I'emenral 
.(Ml  lit  ;  Ve 

I  luster  Roads 


2,581 


7.571 

11,015 

11,163 

11,163 


3,223 

4,866 


14 , 734 
22,504 

21,640 

32,655 

44,482 

55,645 


8,620 

13,486 

8,052 

12,969 


11,864 

19 , 544 
42,047 

30 , 500 
63,155 

75,297 

130,942 


11,880 

25,365 

3,831 

16,801 


13,824 

20,425 

62,473 

32,243 

95,398 

103,077 

234,019 


11,491 

36,857 

4,636 

21,437 


11,652 

13,066 

75,538 


2,223 

77,762 


22,208  4,311 

117,606  121,917 

112,092  44,889 

346,111  391,000 


6,211  |  177 

43,067  ;  43,244 


714 
6.219  I 


131 

523  ! 

886 

1,213  | 

1,319 

528  ) 

131 

655  ' 

1  .  540 

2.753 

4.072 

4,600 

1 4  1 

148 

474 

225 

273 

41 

289 

763 

988 

1,261 

142 

395 

986 

1 , 740 

1,634 

1 .015 

29 

142 

537 

1 .523 

3,263 

4 ,397 

5 ,912 

5.941 

»ariv  averages 


^  if  as  <r  rv  rv 

a  o  ty  (7  —  — 

—  rx  rx  r- 


c  —  c  —  —  —  ' 

<JU_.-«U.-"“Xv»-»  <  ^  !•'.  «*  >*. 

u  f-r*»  b- 

>  i"L2-^Z- 

—  -*  a  l;  a  7  U U  •- 

,  h-  if,  ‘S.  x  <  ^  r  •s^-t  <ru.y  <i—  t  < 

_3  c  h-az.^-a~»-a.:=«a:3cacr 
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ALTERNATIVE  8 


Description 

Alternative  8,  split  basing,  proposes  a  first  OB  complex  near  Coyote  Spring 
Valley,  Nevada  with  a  second  OB  complex  near  Clovis,  New  Mexico.  Split  basing 
denotes  dividing  the  required  200  clusters  into  several  deployment  regions.  The 
alternative  under  consideration  will  distribute  the  clusters  among  the  four  states  of 
Nevada,  Utah,  Texas,  and  New  Mexico. 

Construction  Scenario 

The  construction  plan  used  in  the  analysis  of  the  portion  of  Alternative  8  for 
the  Nevada/Utah  region  with  the  first  OB  complex  near  Coyote  Spring  Valley, 
Nevada,  is  shown  in  Figure  5-1.  The  construction  plan  for  the  Texas/New  Mexico 
portion  of  Alternative  8,  with  the  second  OB  complex  near  Clovis,  New  Mexico,  is 
shown  in  Figure  5-2. 

For  the  split  basing  deployment  portion  in  Nevada/Utah,  five  to  seven 
concrete  plants  would  be  required  in  a  total  of  nine  different  locations.  In  the 
Texas/New  Mexico  portion,  four  to  six  concrete  plants  would  be  needed  in  a  total  of 
eight  different  locations.  Colocated  with  these  plants  would  be  the  construction 
camps,  marshalling  yards/staging  areas,  and  life  support  facilities.  The  exact 
locations  for  these  plants/camps  will  be  determined  based  on  the  following  criteria: 
water  availability,  aggregate  availability,  and  minimum  haul  distances. 

OB  Complex  Construction 

Each  of  the  OB  complexes  will  have  a  construction  camp  for  the  building 
construction,  such  as  concrete  and  concrete  block  structures,  metal  structures,  and 
wood  frame  structures. 

The  first  OB  complex,  near  Coyote  Spring  Valley,  Nevada,  contains  an  OB, 
DAA,  OBTS,  and  an  airfield.  Construction  is  scheduled  to  start  in  1982,  and  to  be 
completed  in  time  for  IOC  in  1986.  As  is  the  case  with  the  Proposed  Action,  most 
of  the  construction  in  the  first  year  will  be  concentrated  in  the  DAA,  OBTS,  and  at 
the  airfield.  A  section  of  the  DTN  connecting  the  DAA  to  the  DDA  will  also  be 
constructed  from  the  camp  in  the  OB  complex.  Construction  in  the  OBTS  and  at  the 
airfield  should  be  completed  by  1984.  The  construction  schedule  for  the  first  OB 
complex  is  shown  in  Figure  5-3. 

The  second  OB  complex,  near  Clovis,  New  Mexico,  contains  an  OB,  DAA,  and 
an  airfield.  Split  basing  is  the  only  deployment  alternative  that  requires  a  DAA  in 
the  second  OB  complex.  Construction  is  scheduled  to  begin  in  1983  and  continue 
through  to  1987.  The  second  OB  complex  does  not  have  to  be  operational  for  IOC. 
Figure  5-4  shows  the  construction  schedule  for  the  second  OB  complex. 

DDA  Construction 

The  key  construction  items  originating  from  the  DDA  plants/camps  are  DTN 
roads,  f  luster  roads,  and  protective  shelters.  The  length  of  the  DTN  road 
constructed  from  a  plant/camp  is  between  50  and  200  mi.  Between  300  and  750  mi 
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Figure  5-3.  First  OH  complex  construction  schedule  for 
portion  of  Alternative  8,  Nevada/Utah  split 
has i ng . 
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of  cluster  roads  can  be  constructed  from  a  plant/camp.  The  number  of  protective 
shelters  built  from  a  plant/camp  ranges  from  200  to  400. 


Eight  construction  groups  were  combined  in  two  general  regions  to  produce  the 
schedule  in  Figure  5-5  for  the  Nevada/Utah  portion  of  Alternative  8.  Construction 
would  begin  at  the  first  OB  complex  in  1982,  and  progress  to  Construction  Group 
Number  1  by  1983.  The  early  1984  construction  would  be  occurring  in  both  of  the 
regions.  The  construction  period  for  a  group  ranges  from  two  and  one-half  to  three 
years. 


For  the  Texas/New  Mexico  portion  of  Alternative  8,  seven  construction 
groups,  containing  between  12  and  16  clusters  were  combined  in  two  general  regions. 
Construction  operations  for  this  representative  system  were  analyzed  in  accordance 
with  the  schedule  shown  in  Figure  5-6.  Construction  would  begin  at  the  second  OB 
complex  in  1983  and  by  mid- 1985  would  be  occurring  in  both  regions.  Changes  to 
the  construction  schedule  could  be  made. 

Construction  Resource  Requirements 

Tables  5-1  and  5-2  show  the  average  direct  personnel  required  for  Alternative 
8  for  any  given  year  in  Nevada/Utah  and  Texas/New  Mexico,  respectively.  The  peak 
year  for  construction  personnel  occurs  in  1985-1986  for  Nevada/Utah,  with  approxi¬ 
mately  8,000  workers,  and  1986-1987  for  Texas/New  Mexico,  with  approximately 
9,000  workers.  The  average  construction  work  force  for  split  basing  would  peak  in 
1986  with  approximately  17,000  personnel  required.  These  numbers  coincide  with 
those  for  the  Proposed  Action.  The  combined  A&CO  personnel  requirements  peak 
over  a  four-year  span.  1986-1989,  with  about  7,000  people  needed  in  each  of  the 
years.  Combined  operations  personnel  peak  in  1989,  at  the  time  of  FOC,  with  over 
P.000  people  required.  Both  A&CO  and  operations  personnel  required  for  Alterna¬ 
tive  8  exceed  the  requirements  for  the  Proposed  Action.  This  is  because  the  second 
OB  complex  for  Alternative  8  has  a  DAA,  whereas  it  does  not  for  the  Proposed 
Action.  Tables  5-3,  5-4,  5-5,  and  5-6  give  a  more  detailed  breakdown  of  personnel 
requirements  for  construe  tion,  A <5(00,  and  operations. 

The  total  construction  resources  for  Alternative  8,  split  basing  in  Nevada/Utah 
and  in  Texas/New  Mexico  are  shown  in  Tables  5-7  and  5-8,  respectively.  For 
Nevada/Ctah  the  incremental  construction  resources  quantities  peak  in  a  span  from 
198  5  to  1986.  The  incremental  quantities  for  construction  resources  for  Texas/New 
Mexico  also  peak  over  a  span  of  two  years,  1986-1987.  Generally,  the  cumulative 
construction  resources  requirements  for  Nevada/Utah/Texas/New  Mexico  (Alterna¬ 
tive  S)  are  higher  than  for  the  Proposed  Action  because  there  is  a  DAA  located  in 
the  second  OB  complex. 

OB  Complexes 

Tables  5-9  and  5-10  show  the  total  construction  resources  for  the  first  OB 
complex  (Nevada/Utah)  and  the  second  OB  complex  (Texas/New  Mexico),  respec¬ 
tively.  The  first  OB  complex  is  constructed  between  1982  and  1986,  with  the  peak 
year  requirements  generally  occurring  in  1984.  The  second  OB  complex  is 
constructed  between  1983  and  1987,  with  1985  generally  being  the  peak  year  for 
construction  resources. 
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Table  5-4.  Average  construction  personnel  require¬ 
ments  for  portion  of  Alternative  8, 
Texas/New  Mexico  split  basing. 
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Table  5-7.  Total  construction  resources  for  portion  of 
Alternative  8,  Nevada/Utah  split  basing. 


CONSTRUCTION 

RESOURCES 
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Water  (AF) 

Incremental 
Cumulat 1 ve 

Disturbed  Area  (Acres) 
Incremental 
cumulative 


QUANTITY  PER  YEAR 


1982  1983  1984  1985  1986  1987  1988  1989 


1,100  1,971  4,314  8,274  7.993  6,323  4,450  1,208 


lable  5-8.  Total  construction  resources  for  portion  of 
Alternative  8,  Texas/New  Mexico  split  basing 
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Table  5-9.  Total  OB  complex  construction  resources  for 
portion  of  Alternative  8,  Nevada/Utah  split 
basing . 
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Table  5-10.  Total  OB  complex  construction  resources  for 
portion  of  Alternative  8,  Texas/New  Mexico 
split  basing. 


CONSTRUCTION 

RESOURCES 


Personnel  1 

Water  (AF) 

Incremental 

Cumulative 

Disturbed  Area  (Acres) 
Incremental 
cumulative 


Materials 

Steel  (Tons) 
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2,000 

1,200 

DDA 


The  total  resource  requirements  for  the  DDA  construction  in  Nevada/Utah  and 
in  Texas/New  Mexico  are  shown  in  Tables  5-11  and  5-12,  respectively.  Except  for 
personnel,  incremental  and  cumulative  quantities  are  shown  for  each  resource. 
Water  quantities  include  requirements  for  concrete,  dust  suppression,  compaction, 
and  construction  personnel,  but  not  for  revegetation.  Disturbed  areas  include 
construction  of  protective  shelters  and  roads,  but  not  temporary  facilities  such  as 
aggregate  pits,  etc.  Reinforcing  steel  and  plate  steel  make  up  the  steel  quantities. 
The  quantities  shown  for  aggregate  include  only  road  construction.  There  is  no  one 
peak  year  for  all  of  the  construction  resources  for  either  Nevada/Utah  or 
Texas/New  Mexico.  Tables  5-13  and  5-14  show  the  construction  resources  required 
for  each  construction  group  for  the  Nevada/Utah  region  and  the  Texas/New  Mexico 
region,  respectively. 

Requirements  for  certain  resources,  such  as  concrete  and  steel,  are  the  same 
for  Alternative  8  (Nevada/Utah/Texas/New  Mexico)  and  the  Proposed  Action 
(Nevada/Utah).  This  is  because  these  resources  as  used  in  the  construction  of  the 
protective  shelters  and  both  the  deployment  systems  have  the  same  total  number  of 
shelters,  4,600.  Requirements  for  other  resources,  such  as  aggregate,  vary  between 
the  two  deployment  systems  because  the  total  length  of  road  systems  are  different. 
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Table  5-11. 


Total  DBA  construction  resources  for  portion  of 
Alternative  8,  Nevada/Utah  split  basing. 
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Table  a- 1 2 . 


Total  DDA  construction  resources  for  portion 
of  Alternative  8,  Texas/New  Mexico  split 
basing. 
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APPENDIX  6 
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ARMY  CORPS  OF  ENGINEERS  CONCEPTUAL 
CONSTRUCTION  SEQUENCING 


1.  M-X  operational  construction  sequential  DDA  development. 

2.  M-X  EIS  construction  sequence  concurrent  development. 

3.  M-X  EIS  construction  sequence  Texas/New  Mexico. 
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OVERVIEW 

MX  Operational  Construction 
Sequential  DDA  Development 


The  Sequential  Development  Approach  described  herein  is  based  on  the 
preferred  "precast  concept"  of  shelter  construction.  The  precast 
concept  centralizes  the  production  of  precast  concrete  protective 
structure  segments  thereby  reducing  the  number  of  construction  per¬ 
sonnel  at  each  shelter  site. 

Precast  plant  logistical  studies  indicate  that  seven  precast  facilities 
can  produce  the  required  segments  for  the  total  number  of  shelters  to 
be  constructed.  Each  precast  plant,  supported  by  adjacent  "main" 
construction  camps  and  aggregate  quarries,  is  appropriately  sited  to 
support  phe  construction  of  groups  of  shelters  in  a  general  geographical 
area.  Additional  "satellite"  camps  to  house  field  construction  personnel 
will  be  located  in  areas  remote  from  the  precast  plants. 

The  Sequential  Development  Approach  initiates  Operational  MX  Facility 
Subsystem  Construction  in  one  location  and  progressively  extends  the 
construction  area  to  complete  shelters  in  accordance  with  MX 
deployment  schedules.  The  Designated  Transportation  Network  (DTN) 
provides  the  interconnecting  link  for  construction  material/equipment 
supply  from  railheads  on  commercial  railroads  and  for  operational 
missile  deployment  from  the  OB/DAA.  A  schematic  diagram  of  the 
approach  is  shown  in  Figure  1 . 


Figure  1.  Schematic  Diagram  of  Sequential  Development 
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Although  it  is  possible  to  locate  the  initial  effort  (Area  I)  in  any 
of  the  designated  valley  areas,  the  Dry  Lake  Valley  geographical  area 
has  been  established  as  the  preferred  first  development  a^ea  in  the 
construction  scenario  presented  hereinafter.  This  area  has  an  available 
railhead  at  Pioche,  Nevada  and,  for  initial  missile  deployment,  is  in 
close  proximity  to  the  OB/DAA  proposed  for  Beryl,  Utah. 

The  Sequential  Devleopment  Approach  uses  DTN  road  construction  (base 
course  provides  construction  roads)  to  open-up  areas  of  shelter  con¬ 
struction  and  provide  a  specific  route  for  construction  traffic. 
Aggregate  plants  and  water  wells  supporting  DTN  construction  will  be 
located  along  the  DTN  route  at  intervals  of  approximately  30  miles. 

A  schematic  of  initial  construction  into  Area  I  is  shown  in  Figure  2. 

Step  1  -  Construct  marshalling  yard  at  railhead 

Step  2  -  Establish  DTN  alignment 

Step  3  -  Construct  water  wells 

Step  4  -  Open  aggregate  quarTies 

Step  5  -  Construct  DTN  (base  course) 


Figure  2.  Sequencing  Initial  Construction 

The  first  leg  of  the  DTN  opens  Area  I  for  mobilization  (precast  plant, 
aggregate  quarries,  water  wells  and  construction  camps)  and  shelter 
construction.  As  shelters  in  Area  I  are  being  constructed,  the  DTN  will 
be  extended  to  open  subsequent  areas  of  shelter  construction  as  required 
to  meet  scheduled  completion  dates.  Figure  3  shows  subsequent  construction 
as  sequential  development  progresses. 
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Figure  3.  Subsequent  Construction 

Table  1  identifies  the  activities/events  (by  calendar  year)  of  the 
sequential  development  approach  extended  through  all  seven  geographical 
locations  to  meet  scheduled  shelter  completion  dates.  As  shown  in  Table  1, 
this  approach  uses  sequenced  precast  plants,  construction  camps  and 
marshalling  yards  to  maximize  support  facility  utilization,  minimize 
contractor  interferences,  and  avoid  missile  deployment  activities. 

Figure  4  shows  the  staging  of  construction  support  facilities  including 
the  relocation  of  precast  plants. 


AREA  XT 


AREA  2C 


AREA  CZ 


Figure  4.  Staging  Construction  Support  Facilities 


-  4  .  - 


The  contracting  strategy  in  the  Sequential  Development  Approach  calls 
for  support  facilities  construction  and  operations  contractor (s) ,  DTN 
construction  and  maintenance  contractor (s) ,  and  primary  shelter  con¬ 
struction  contractor (s) .  The  approach  is  flexible  enough  to  permit 
various  alternatives  or  combinations  of  contracting  strategies. 

As  a  baseline,  the  following  is  being  used  for  Operational  Construction 
planning  purposes: 

1.  Contractor (s)  for  construction  and  operation  of  all  support 
facilities  (water  wells,  aggregate  quarries,  marshalling  yards, 
precast  plants,  construction  camps).  Water,  aggregate,  and 
precast  concrete  segments  (including  cement,  fly  ash, 
reinforcing)  will  be  "Government  Furnished"  under  these  con¬ 
tracts  . 

2.  Contractor (s)  for  DTN  construction  and  maintenance  with  road 
interfaces  at  the  OB/DAA  site  boundary  and  at  area  precast 
plants . 

3.  Contractor (s)  for  shelter  construction  including  shelter  roads, 
linear  grid  roads  and  DTN  trunk  roads. 

The  number  of  contracts  depends  on  the  size  of  contracts  selected  to 
optimize  construction  management,  competitive  bidding,  and  work  force 
utilization.  In  general,  however,  the  Sequential  Development  Approach 
will  allow  flexible  packaging  of  contracts. 
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M-X  EIS 

CONSTRUCTION  SEQUENCE 
CONCURRENT  DEVELOPMENT 


The  Concurrent  Development  Sequence  of  construction  is  an  alternative  which 
will  lessen  the  impact  of  the  effort  upon  the  socio-economic,  transportation 
and  environmental  resources  of  the  region.  As  with  other  alternative  con¬ 
struction  sequences,  the  concurrent  development  alternative  is  scoped  to 
meet  the  IOC  and  FOC  completion  dates,  which  are  considered  to  be  firm.  Any 
modification  of  the  schedule  will  be  reflected  in  either  the  IOC  or  FOC  dates. 

The  specific  location  of  the  initial  effort  will  be  dependent  upon  the  location 
of  the  principal,  or  first.  Operating  Base.  Within  the  Operating  Base,  there 
will  be  a  contractors'  support  camp  to  be  built  in  FY82.  At  the  same  time, 
construction  roads  and  water  wells  must  be  started  into  the  initial  group  of 
clusters,  as  well  as  the  building  of  a  construction  camp  in  this  area  near  the 
Operating  Base  and  construction  of  a  marshalling  yard  at  the  closest  railhead. 

These  are  the  basic  initial  activities  necessary  during  FY82  to  meet  the  IOC 
deadline. 

The~next  effort  will  begin  in  FY83  in  the  establishment  of  concrete  facilities 
for  either  precast  or  cast-in-place  activities  in  the  area  containing  the  first 
group  of  shelters.  Also,  during  FY83,  work  would  commence  in  three  other  areas 
of  the  region  with  the  development  of  marshalling  yards,  construction  camps  and 
precast  facilities  or  storage  facilities  for  steel,  cement,  sand  and  gravel  for 
cast-in-place  shelters.  Concurrently,  the  construction  of  the  road  system  into 
an  adjacent  valley  and  its  clusters  will  begin,  providing  access  to  each  shelter 
road.  All  future  construction  would  proceed  in  an  orderly  manner  during  succeed¬ 
ing  Fiscal  Years  from  these  four  areas.  In  order  to  accomplish  this  effort,  it 
is  planned  to  build  construction  camps  within  or  adjacent  to  the  group  of  valleys. 

The  impacts  of  construction  will  thus  be  spread  over  four  areas  of  the  region. 

This  would  reduce  the  severity  of  the  impacts  upon  items  such  as  community 
cohesiveness,  public  services,  economic  stability,  water  and  natural  resources 
as  well  as  the  entire  transportation,  and  supply  system. 

The  general  descriptions  above  are  considered  applicable  regardless  of  the  location 
of  the  Operating  Base.  However,  in  order  to  be  more  definitive,  some  basic  assump¬ 
tions  are  discussed  below. 

In  order  to  accomplish  the  construction  necessary  to  meet  the  immediacy  of  the  IOC 
and  the  slightly  longer  term  FOC,  every  effort  must  be  made  to  be  ready  to  start 
constructing  shelters  in  FY84.  Such  shelter  construction  requires  that  FY82-83 
preparatory  construction  contracts  be  effected  if  access  to  the  work  areas  for 
equipment,  personnel  and  material  is  to  be  provided.  Meeting  the  two  goals  of 
(1)  optimum  use  of  resources  in  the  construction  area,  and  (2)  the  least 
impact  to  the  social,  economic  and  environmental  resources  will  require  a  re¬ 
duced  density  over  a  larger  area.  Therefore,  a  deployment  to  two  separate 
areas  during  FY82  are  considered  appropriate  to  obtain  the  best  use  of  supply 
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facilities  and  utilities,  followed  in  FY83  with  two  additional  work  centers. 
Accordingly,  DTN,  construction  camps,  and  marshalling  yards  are  to  he  provided 
under  the  FY82-83  programs. 

In  the  event  that  limited  funding  precludes  full  preparation  as  described  above 
during  FY82,  it  will  be  necessary  to  concentrate  upon  supporting  the  IOC  (1st 
10  clusters).  The  sketch  below  illustrates  each  of  these  efforts: 


SCHEMATIC  FOR  INITIAL  DEPLOYMENT 


The  construction  of  the  Primary  OTN,  from  the  MOB  through  the  first  Deployment 
Area,  marshalling  yard,  and  Construction  Contractor  Support  Camps  must  be  completed 
in  FY82.  This  is  an  ongoing  effort  into , new  Deployment  Areas  each  succeeding  Fiscal 
Year.  The  next  sequence  of  events  will  be  the  construction  of  Secondary  (Cluster) 
roads,  Pre-Cast-Plant  etc.  In  the  1st  Deployment  Area  and  construction  of  additional 
facilities  including  more  marshalling  yards  in  succeeding  deployment  areas  during 
FY83.  These  actions  will  be  repeated  during  succeeding  Fiscal  Years  as  new  Deploy¬ 
ment  Areas  are  opened  up  by  the  DTN.  This  will  be  followed  in  FY84  by  the  building 
of  Shelters  in  the  1st  Deployment  Area.  This  is  shown  in  the  following  Table. 
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TABLE  I 

INITIAL  CONSTRUCTION 

FY84 

Shelter  Construction 

1st  Deployment  Area 

DTN  Continuation  -  New  Areas 

Const.  Camps  -  New  Areas 

Secondary  Roads  -  New  Areas 

Marshalling  Yards  -  New  Area 
etc. 

For  succeeding  Fiscal  Years  the  amount  of  construction  activities  is  directly 
dependent  upon  the  number  of  shelters  programned  in  each  fiscal  year.  Therefore, 
all  the  items  shown  in  TABLE  I  under  FY82  must  be  started  .  two  years  prior  to  con¬ 
struction  of  the  shelters.  Similarly,  all  items  listed  under  FY83  must  be  started* 
one  year  before  the  shelters  are  started  in  each  area. 

The  basic  factors  which  entered  into  determining  the  construction  sequence  are 
listed  below: 

1.  The  DTN/Secondary  routes  will  be  used  as  construction  access  roads  and 
will  consist  of  a  sub  base  without  a  surface  and  will  be  completed  prior  to  need 
of  road  by  subsequent  contractors. 

2.  Access  will  be  provided  for  the  shelter  construction  contractor  to  each 
shelter  site  in  his  contract.  (Eliminated  cross-country  uncontrolled  haul  road 
routes  by  several  contractors.) 

3.  Provides  routes,  on  a  road  bed,  for  pre-cast  transporter  to  deliver  pre¬ 
cast  sections  to  stockpile  at  each  shelter  site.  At  the  same  time,  these  routes 
will  be  utilized  for  delivery  of  all  other  materials  and  buses  for  transporting 
workers. 

4.  Road  work  requires  greater  amounts  of  water.  Therefdre,  road  contractors 
would  drill  water  wells  at  intervals  within  valleys.  Wells  would  then  be  utilized 
later  by  other  construction  contractors  -  but  pumped  at  lesser  rates. 

5.  Power  and  communications  will  be  constructed  in  road  right-of-way,  and 
will  be  in  place  when  shelters  are  turned  over  to  Weapons  System  Contractor 
for  Installation  and  Check-out. 

6.  In  support  of  IOC  (and  later),  SACSO  vehicles  carrying  components  of 
the  missile  between  DAA  and  DDA  can  utilize  unsurfaced  DTN. 


Secondary  Roads 
Primary  DTN  -  MOB  thru  1st  1st  Deployment  Area 

Deployment  Area  Pre-Cast  Plant 

Const.  Contractor  Support  Camps  Marshalling  Yards 

1  at  MOB  Power  and  Cornu. 


1  In  1st  Deployment  Area 
Marshalling  Yard 


Power  and  Coirm. 

DTN  (Cont.)  New  Areas 
Const.  Camps  New' Areas 


7.  Construction  Contractor  Support  camps  must  be  set  up  by  the  support 
contractor.  Initially,  one  is  required  at  the  MOB,  and  one  in  the  First 
Deployment  Area.  In  the  Deployment  Area,  location  of  support  camp  will  be 
centrally  located,  adjacent  to  pre-cast  plant/marshalling  area. 

8.  This  sequence  should  result  in  significant  savings  in  construction 
contract  bids  (mobilization  costs  reduced— access  roads,  water  wells  in  proxi¬ 
mity  already  available.) 

The  sequencing  described  above  will  allow  an  orderly  approach  for;  opening  up 
new  valleys  and  providing  construction  access,  allow  flexibility  in  setting  up 
design  and  construction  packages,  provide  a  means  for  opening  up  additional 
deployment  areas,  utilizing  additional  supply  routes  (for  both  people  and 
materials),  and  spreading  the  impacts  more  widely  thus  lessening  the  adverse 
effects . 

One  of  the  driving  forces  in  the  sequencing  of  construction  will  be  the  avail¬ 
ability  of  water  and  the  ability  of  obtaining  a  permit  for  its  use.  The  amounts 
of  water  necessary  will  vary  dependent  upon  the  activity.  However,  the  amounts 
of  water  required  for  dust  control  on  the  road  network  exceed  all  other  require¬ 
ments  by  orders  of  magnitude.  The  magnitude  of  the  quantities  required  for  this 
purpose  dictate  the  use  of  dust  palliatives  as  a  means  of  reducing  water  use. 

Road  construction  requires  the  next  highest  water  demand,  followed  by  shelter 
backfill.  With  this  Concurrent  Development  sequencing,  these  water  demands 
would  not  be  concurrent,  but  would  be  phased  in  succeeding  construction  seasons, 
e.g.,  DTN  road  in  FY  1,  cluster  roads  In  FY  2  and  shelter  construction  in  FY  3. 
Thus  permitting  some  of  the  wells  to  be  pumped  at  lesser  rates  over  a  longer 
period  of  time.  Quantities  of  water  required  for  domestic  water  at  the  con¬ 
struction  camps  are  comparatively  insignificant  and  will  not  be  pumped  at  as 
large  a  rate  as  those  needed  for  road  and  shelter  construction. 

Incorporating  water  wells  into  the  construction  sequencing  Indicate  the  following: 

a.  1st  fiscal  year  (construction  season):  Construct  primary  DTN,  unpaved: 

The  DTN  road  contractor  would  drill  wells  at  intervals  under  his  contract  to 
provide  water  for  road  construction.  Assume  a  variable  Interval  from  10  to  30 
miles  dependent  upon  availability  of  water  well  locations.  Wherever  possible, 
these  wells  would  serve  other  contractors  in  later  fiscal  years  (construction 
seasons). 

b.  2nd  fiscal  year  (construction  season)  construct  secondary  cluster  roads: 
The  cluster  road  contractor  would  drill  additional  wells  under  his  contract 

as  needed,  perhaps  one  well  for  every  two  clusters,  to  provide  water  for  road 
construction.  These  wells  would  then  be  In  place  to  serve  the  shelter  contrac¬ 
tors,  including  the  potential  for  a  portable  batch  plant  for  the  cast-in-place 
option. 

c.  3rd  fiscal  year  (construction  season)  construct  shelters:  The  shelter 
construction  contractors  would  utilize  the  same  wells  previously  drilled  by  the 
road  contractors  in  the  cluster  proximity. 


The  advantages  of  this  sequencing  program  as  related  to  the  water  resource  are: 

1.  providing  water  In  the  proximity  of  the  shelter  sites;  2. reducing  peak  demands 
on  each  well  by  spreading  water  requirements  over  more  than  one  construction  season 
(roads/shelters);  3.  Is  compatible  with  the  cast-ln-place  option  and  may  ease  per¬ 
mitting  by  virtue  of  the  fact  that  well  locations  can  be  pinpointed  earlier  In  the 
design  process  (along  road  routes  and  cluster  locations). 


CONSTRUCTION  SEQUENCE 
TEXAS-NEW  MEXICO 


This  sequencing  is  scooed  to  meet  the  IOC  and  FOC  completion  dates,  which  are 
considered  to  be  firm.  Any  modification  of  the  schedule  will  result  in  a  change 
to  either  the  IOC  or  FOC  dates. 

The  specific  location tef  the  initial  effort  will  be  dependent  upon  the  location 
of  the  principal,  or  first  Operating  Base.  Within  the  Operating  Base,  there  will 
be  a  contractors  support  camp  built  in  FY-82.  At  the  same  time,  construction 
roads  and  water  wells  must  be  started  into  the  initial  group  of  clusters.  A 
marshalling  yard  for  transhipment  of  material  will  be  located  during  the  first 
year.  The  accommodation  of  the  construction  force  will  result  in  Impacts  upon 
items  such  as  community  cohesiveness,  public  services,  economic  stability,  water 
and  natural  resources  as  well  as  the  entire  transportation  and  supply  system. 

In  order  to  accomplish  the  construction  necessary  to  meet  the  immediacy  of  the 
IOC  and  the  slightly  longer  term  FOC,  every  effort  must  be  made  to  be  ready  to 
start  constructing  shelters  in  FY-84.  Such  a  shelter  construction  schedule 
requires  that  FY  82-83  preparatory  construction  contracts  for  roads  and  communi¬ 
cations  be  effected  if  access  to  the  work  areas  for  equipment,  personnel  and 
material  is  to  be  orovided. 

The  following  presents  not  only  the  Construction  Sequence  but  also  some  basic 
data  and  construction  notes  considered  pertinent  for  this  discussion. 


A.  Construction  Sequence  (200  Clusters) 

1.  Parameters 

a.  Construct  200  clusters. 

b.  Start  construction  in  following  sequence: 


FY-84 

26  clusters 

FY-85 

28  clusters 

FY-86 

38  clusters 

FY-87 

69  clusters 

FY-88 

39  clusters 

c.  Complete  10  clusters’  (minimum)  by  Jan  85. 
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2.  Assumptions 


a.  Construct  100  clusters  In  each  state. 

N 

b.  Limited  roadway  construction  to  start  in  FY-82. 

c.  For  ease  of  reference  and  in  conformance  with  funding  sequence 

in  A.l.b.  above,  clusters  are  assimilated  in  five  groups  as  shown 
on  attached  sketch.  Obviously,  many  other  grouping  arrangements 
are  possible.  As  sequenced,  construction  begins  closest  to 
Cannon  AFB  and  proceeds  in  an  orderly  counter-clockwise  direction. 
Because  of,. the  multiplicity  of  highways,  the  prospect  of  inter¬ 
ference  between  contractors  is  small. 

3.  FT  80-81 

Concerted  effort  regarding  title  search,  property  survey,  negotiations, 

condemnations,  and  all  other  operations  related  to  real  estate  acquisi¬ 
tion. 

4.  FY-82 

a.  Enlarge  Cannon  AFB,  construct  MAB,  OBTS',  and  complete  MOB  facilities. 
Cannon  AFB  appears  to  be  a  superior  selection  as  an  MOB  location  due 
to  rail  service,  the  juncture  of  U.S.  highways  60,  70  and  84,  and 
its  proximity  to  a  majority  of •  the  200  clusters.  One  hundred  twenty 
(120)  clusters  encircle  and  are  within  75  miles  of  Cannon  AFB. 

b.  Establish  marshalling  yard  at  Cannon  AFB.  Considering  that  (1)  the 
average  haul  distance  from  Cannon  to  120  clusters  is  35  miles  over 
flat  terrain,  (2)  there  are  excellent  secondary  and  tertiary  road 
systems,  and  (3)  there  are  rail  systems  in  four  directions,  a 
single,  large,  all-encompassing  marshal  yard  should  suffice  for 
the  construction  of  the  120  clusters  In  Groups  I,  II,  III,  and  V. 

c.  Set  up  quarry  operations  to  produce  flexible  base  material  and  con¬ 
crete  aggregates  for  Groups  I  and  II  clusters. 

d.  Establish  life  support  facilities  southwest  of  Cannon  AFB  near 
Elida,  New  Mexico.  The  Impact  upon  available  housing  and  other 
life  support  facilities  will  be  greatest  during  the  construction 
of  New  Mexico  sites,  which  are  farthest  from  the  large  population 
centers.  Facilities  at  Elida  would  receive  support  from  Clovis,  NM 
(40  miles)  and  Roswell,  NM  (65  miles)  and  would  be  convenient  to 
construction  of  Groups  I,  II,  and  III. 

e.  Construct  OTN  roads  to  Group  I  (26  clusters  in  New  Mexico).  There 
are  state  highways  which  meet  configuration  requirements  leading 
from  Cannon  AFB  and  from  U.S.  60  to  Group  I  clusters. 


5.  FY-83 

a.  Construct  DTN  roads  to  Group  II  {28  clusters  in  New  Mexico). 

b.  Construct  cluster  roads  Group  I. 

6.  FV-84 

a.  Construct  Group  I  shelters  (26  x  23). 

b.  Construct  Group  II  cluster  roads. 

c.  Construct  STN  to  Group  III  (15  clusters  in  NN  -  23  in  TX). 

d.  Provide  for  the  production  of  flexible  base  materials  and  concrete 
aggregates  around  and  west  of  Dal hart,  TX. 

e.  Construct  secondary  operating  base  with  all  contingent  features 
near  Dal  hart,  TX. 

f.  Establish  marshalling  yard  near  Dalhart,  TX  for  northern  80  clusters. 

7.  FY-8S 

a.  Construct  Group  II  shelters  (28  x  23). 

b.  Construct  Group  III  cluster  roads. 

c.  Construct  DTN  roads  to  Group  IV  (69  of  80  clusters:  31  in  NM  - 
49  in  TX). 

8.  Fr-86 

a.  Construct  Grouo  III  shelters  (38  x  23). 

b.  Construct  Group  IV  cluster  roads. 

c.  Construct  DTN  roads  to  Group  V  (11  front  Group  IV  -  28  in  TX  -  Group  V). 

9.  FY-87 

a.  Construct  Group  IV  shelters  (69  x  23). 

b.  Construct  Group  V  cluster  roads. 

10.  FY-88 

Construct  Group  V  shelters  (39  x  23). 
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B.  Construction  Sequence  (100  Clusters) 

1.  Parameters 

a.  Construct  100  clusters. 

b.  Start  construction  in  following  sequence: 


FY-84 

13  clusters 

FY-85 

14  clusters 

FY-86 

19  clusters 

FY-87 

35  clusters 

FY-88 

19  clusters 

c.  Complete  10  clusters  (minimum)  by  Jan  85. 

2.  Assumptions 

a.  Construct  50  clusters  in  each  state. 


b.  Limited  roadway  construction  to  start  in  FY-82. 

c.  For  ease  of  reference  and  in  conformance  with  funding  sequence 
in  B.l.b.  above,  clusters  are  assimilated  in  five  groups  as 
shown  on  attached  sketch.  Obviously,  many  other  grouping 
arrangements  are  possible.  As  sequenced,  construction  begins 
closest  to  Cannon  AFB  and  proceeds  in  -an  orderly  counter-clock 
wise  direction.  Because  of  the  multiplicity  of  highways,  the 
prospect  of  interference  between  contractors  is  small. 

3.  FY  80-81 

a.  Concerted  effort  regarding  title  search,  property  survey,  nego 
tiations.  condemnations,  and  all  other  operations  related  to 
real  estate  acquisition. 

b.  Accelerated  E&D  effort  to  meet  compressed  scheduling  of  adver¬ 
tisement  and  award  of  construction  contracts  for  FY-82. 


4.  FY-82 

a.  Enlarge  Cannon  AFB,  construct  MAB,  0BTS,  and  complete  MOB 
facilities.  Cannon  AFB  appears  to  be  a  superior  selection 
as  an  MOB  location  due  to  rail  service,  the  juncture  of  U.S. 
highways  60,  70  and  84,  and  its  proximity  to  100  clusters 
(50  in  each  state),  all  within  75  miles  and  in  a  circular 
pattern  around  Cannon  AFB. 

b.  Establish  marshalling  yard  at  Cannon  AFB.  Considering  that 
(1)  the  average  haul  distance  from  Cannon  to  100  clusters  is 
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35  miles  over  flat  terrain,  (2)  there  are  excellent  primary, 
secondary,  and  tertiary  road  systems,  and  (3)  there  are  rail 
systems  in  four  directions,  a  single,  large,  all-encompassing 
marshal  yard  should  suffice  for  the  construction  of  the  100 
clusters. 

c.  Set  up  quarry  operations  to  produce  flexible  base  material  and 
concrete  aggregates  for  Groups  I,  II  and  III  clusters. 

d.  Establish  life  support  facilities  southwest  of  Cannon  AFB  near 
Elida,  New  Mexico,  if  required.  The  impact  upon  available 
housing  find  other  life  support  facilities  will  be  greatest 
during  tfie  construction  of  New  Mexico  sites,  which  are  farthest 
from  the  large  population  centers.  Facilities  at  Elida  would 
receive  support  from  Clovis,  NM  (40  miles)  and  Roswell,  NM  (65 
miles)  and  would  be  convenient  to  construction  of  Groups  I  and 
II. 

e.  Construct  DTN  roads  to  Group  I  (13  clusters  in  New  Mexico). 
There  are  state  highways  which  meet  configuration  requirements 
leading  from  Cannon  AFB  and  from  U.S.  60  and  U.S.  70  to  Group  I 
clusters. 

5.  FY-83 

a.  Construct  OTN  roads  to  Group. II  (14  clusters  in  New  Mexico). 

b.  Construct  cluster  roads  Group  I. 

6.  FY-84 

a.  Construct  Group  I  shelters  (13  x  23). 

b.  Construct  Group  II  cluster  roads. 

c.  Construct  OTN  to  Group  III  (4  clusters  in  NM  -  15  in  TX). 

d.  Provide  for  the  production  of  flexible  base  materials  and  con¬ 
crete  aggregates  north  of  Clovis,  NM. 

e.  Provide  life  support  services  in  the  NE  quadrant,  if  required, 
near  Frione  or  Hereford,  TX. 

f.  Establish  a  second  marshalling  yard  near  Hereford,  TX,  if 
required. 

7.  FY-85 

a.  Construct  Group  II  shelters  (14  x  23). 
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b.  Construct  Group  III  cluster  roads. 

c.  Construct  DTN  roads  to  Group  IV  (35  clusters  in  TX). 


8.  FY-86 

a.  Construct  Group  III  shelters  (19  x  23). 

b.  Construct  Group  IV  cluster  roads. 

c.  Construct  DTN  roads  to  Group  V  (19  clusters  in  New  Mexico). 

9.  FY-87 

a.  Construct  Group  IV  shelters  (35  x  23). 

b.  Construct  Group  V  cluster  roads. 

10.  FY-88 

Construct  Group  V  shelters  (19  x  23). 


C.  Construction  Notes 


1.  This  plan  addresses  the  establishment  of  two  major  marshalling  yards 
for  the  receipt,  storage,  and  dissemination  of  Government-furnished 
materials  and  equipment,  and  for  contractor  logistical  usage.  The 
contractor  would  have  the  latitude  to  establish  other  intermediate 
marshalling  locations  for  his  own  usage. 

2.  The  number  and  location  of  quarries  being  operated  should  be  the 
operating  contractor's  prerogative,  and  hence  a  matter  of  economics, 
becoming  a  function  of  moving  expense  between  quarries  versus  Rail 
distance. 

3.  A  survey  of  current  and  near  future  (5  years)  availability  of  cement 
(including  low-alkali)  should  be  made  to  determine  the  feasibility 
or  necessity  of  Government  stockpiling  and  furnishing  of  cement  and 
steel. 

4.  There  are  a  number  of  shut-down  air  bases  in  the  general  area,  namely 
Webb  AFB  at  Big  Spring,  Walker  AFB  at  Roswell,  etc.  which  may  become 
usable  as  operating  bases  or  marshalling  yards  in  the  event  of  a 
significant  shift  in  cluster  location. 

5.  Dust  Control 


a.  Dust  control  measures  will  be  necessary  during  construction  for 
safety  and  physiological  reasons.  It  should  be  noted,  however, 
that  the  New  Mexico-Texas  High  Plains  area  is  extremely  prone  to 
continuous  and  unobstructed  winds,  which,  together  with  sandy, 
silty  and  arid  soil  conditions,  result  in  frequent  sand  and 
dust  storms. 
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b.  Accordingly,  dust  and  sand  drifts  may  be  expected  to  accumulate 
in  depressed  areas  and  at  shelter  entrances  creating  a  continuing 
maintenance  problem. 


Roads 

1.  New  Roads 

a.  Construction  of  the  DTN  should  be  stage  construction.  Ideally, 
roadways  should  be  built  to  top  of  base  course,  wrapped  up  with 
an  emulsion  seal  as  a  dust  palliative,  and  opened  to  construction 
traffic  ffcr  compaction.  For  rapid  construction,  ease  of  reoair, 
and  economy,  a  double  bituminous  surface  treatment  is  reconmended 
for  surfacing. 

b.  Subgrade  soil  conditions  range  from  predominantly  CL  materials, 
with  Liquid  Limits  ranging  from  35-50,  west  of  Amarillo,  to  sandy 
CL  material  and  clayey  sand  (LL  =  20-30)  southward  towards  Lubbock 
and  Cannon  AFB.  Both  the  Corps  of  Engineers  and  the  Texas  Highway 
Department  have  utilized  lime-stabilization  of  these  subgrade 
materials  on  construction  projects  in  this  area. 

2.  Existing  Roads 

a.  Examination  of  large-scaled  County  road  maps  reflect  a  definite 
pattern  regarding  the  secondary  paved  roads  and  the  tertiary 
graded  and  drained  open-surfaced  roads  in  the  project  area  in 
Texas;  these  roads  are  orientated  North-South  and/or  East-West 
in  practically  every  instance,  and  are  usually  located  along 
"section"  (one  square  mile)  lines  or  multiples  of  section  lines. 

In  the  more  northerly  counties,  the  roads  are  less  extensive  with 
much  larger  distances  (10  miles  or  more)  between  roads  in  some 
areas.  Some  southerly  counties,  however,  are  practically  covered 
with  a  highly  developed  network  of  N-S  and  E-W  roads  one  mile 
apart  in  each  direction. 

b.  Superimposing  cluster  roads  over  these  county  roads  Indicate  10 
to  20  new  road  crossings  per  cluster.  Assuming  an  average  of 

15  new  road  crossings  per  cluster,  and  2  new  drainage  structures 
per  crossing,  an  order  of  magnitude  of  6,000  new  drainage  struc¬ 
tures  would  be  Indicated  and  would  be  required.  Additional 
drainage  structures  will  be  needed  where  DTN  roads  intersect 
existing  roads,  and  where  new  roads  block  significant  drainage 
areas  or  encounter  gulleys,  creeks,  streams,  etc.  Total  drainage 
structures  will  probably  exceed  10,000  structures.  Conceding  the 
use  of  small  diameter  pipe  or  multiples  thereof,  in  most  instances, 
still  a  significant  effect  on  the  culvert  pipe  industry  will  result. 

c.  These  structures  will  change  drainage  patterns,  concentrate  flows, 
increase  erosion,  and  increase  downstream  deposition  to  some 
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indeterminate  degree.  They  will  also  prevent  deterioration  of 
project  roads  and  permit  use  of  project  roads  during  inclement 
weather.  If  project  roads  are  to  intersect  existing  roads  at 
grade,  vertical  clearance  of  new  culverts  will  be  a  problem  at 
many  sites  since  existing  drainage  ditches  are  rather  shallow, 
particularly  on  unpaved  roads. 

d.  Relocation  of  some  rural  telephone  and  power  lines  will  be 
necessary  for  vertical  clearance  of  large  vehicles  on  project 
roads.  In  ranching  areas,  some  new  fencing  will  be  required  to 
maintain  control  of  livestock  where  roads  intersect  existing 
fences. 

3.  Roadway  Design 

Considering  the  extremely  short  design  period  remaining  prior  to 
FY-82  road  construction,  and  recognizing  that  field  investigation 
and  survey  for  roadway  design  will  be  severely  limited,  consideration 
should  be  given  to  a  Design  and  Construct  type  contract  (I-step, 
2-Step,  performance  spec,  etc).  The  contractor  would  be  given  con¬ 
figuration  and  strength  guidelines  and  have  the  latitude  to  make 
field  deviations  to  avert  obstructions  and  seek  more  advantageous 
field  conditions. 


E.  Life  Support  Facilities 

1.  The  requirement  for  a  life  support  contractor  is  not  as  great  in  the 
Texas-New  Mexico  area  as  other  remote  areas  due  to  the  proximity  of 
food,  shelter,  and  other  support  facilities.  This  is  particularly 
true  in  West  Texas  where  the  worker-farmer-rancher  traditionally 
and  habitually  commutes  comparatively  long  distances  for  services, 
supplies,  and  employment.'  Nevertheless,  the  impact  of  the  reloca¬ 
tion  of  upwards  of  100,000  contractor  and  support  personnel  with 
dependents  will  require  augmenting  of  available  life  services, 
especially  in  the  New  Mexico  areas.  Life  support  facilities  will 

be  of  most  urgency  at  the  outset  of  construction  operations,  when 
the  bulk  of  the  New  Mexican  clusters  are  sequenced  for  construction, 
and  to  allay  the  initial  psychological  impact. 

2.  Obviously,  the  great  bulk  of  housing  and  support  facilities  will  have 
to  come  from  either  existing  coircnunities  in  the  area  or  from  temporary 
construction  camps.  Mobile  homes  would  probably  be  the  most  inexpen¬ 
sive  and  easiest  way  of  constructing  temporary  camps,  whether  or  not 
they  are  within  the  city  limits  of  local  coimiunities;  streets,  util¬ 
ities  and  trailer  pads, are  easy  and  fast  construction,  and  the  mobile 
homes  will  have  salvage  value  at  the  end  of  construction.  Water, 
telephone  and  electrical  power  for  life  support  facilities  during 
construction  does  not  seem  to  be  a  significant  problem  in  the  New 
Mexico-Texas  area  providing  the  proper  planning,  coordination  and 
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funding  is  consummated  with  local  authorities.  Sewage  collection  and 
treatment  could  be  a  sizable  problem  for  some  areas;  the  most  palatable 
solutions  appear  to  be  package  treatment  plants  or  truck  transport  to 
existing  treatment  plants  for  processing  in  accord  with  prearranged 
fee.  Another  alternative  which  should  be  explored  is  land  treatment 
of  raw  sewage,  which  is  sometimes  utilized  in  this  area,  notably  in 
Lubbock,  Texas.  Trailer  camps  would  also  be  relocatable  to  different 
areas  within  the  entire  construction  site  during  the  construction  of 
the  project.  Zoning  and  spacing  arrangements  may  be  worked  out  within 
townships  with  some  residual  benefit  to  the  latter  by  including  provi¬ 
sions  for  leaving  the  utilities  in  place  for  township  use  and  develop¬ 
ment  after  construction  of  the  project  is  completed. 


Water  Supply 

1.  The  single  most  critical  factor  affecting  the  selection,  and  subse¬ 
quently,  sequencing  of  construction  operations  is  the  availability  of 
adequate  water  supply.  All  proposed  sites  are  located  in  the  High 
Plains  area  and  are  underlain  by  the  Ogallala  Formation.  The  area  is 
used  primarily  for  cattle  grazing  with  substantial  amounts  of  irrigated 
agriculture  featuring  soybeans,  sorghum,  and  some  cotton  and  wheat. 

2.  According  to  the  USGS,  the  demand  for  surface  water,  primarily  for 
irrigation,  will  triple  by  2020.  This  increased  demand  will  result 
from  the  ongoing  and  projected  depletion  of  the  ground  water  supply. 

The  water  in  storage  in  the  Ogallala  aquifer  is  being  depleted  at  an 
approximate  rate  of  3.5  million  acre-feet  per  year.  Since  current 
surface  water  supplies  are  insignificant,  and  annual  rainfall  is  low 
(16  -  18  inches),  recharge  to  the  aquifer  is  very  small.  The  amount 
of  recoverable  water  in  the  Ogallala  aquifer  was  estimated  at  140 
million  acre-feet  in  1967.  Average  depth  to  water  increased  by  40 
feet  to  a  depth  of  about  150  feet  from  the  middle  60' s  to  the  middle 
70* s ;  similarly,  an  average  well  depth  of  200  feet  may  be  projected 
for  the  middle  80* s. 

3.  Summary:  Although  ample  construction  water  is  locally  available,  there 
are  continuing  studies  being  made,  and  the  local  populace  are  aware  of 
a  growing  and  future  water  problem.  Resistance  to  further  depletion 

may  be  expected;  alternative  use  of  purchased  water  should  be  considered. 


